


ust, 19, 1897. 


ENGINEERING NEWS 





ENGINEERING NEWS 
AMERICAN RAILWAY SRA. 


‘Vol. _ XXXVI, Ne. 8 8. 





TABLE OF CONTENTS. 


ENGI UERING NEWS OF THE WEEK........113, 127 
Inlet Power of the Minneapolis Water-Works (illus- 4 
trated)... e Pe ee ee meee weer ee sees eseseees 
hn | wssenger and "Freight Station at Montgomery, 
““aAla.; Louisville & Nashville R. R. (with full-page a 
date). . ce 08 e@sesesccesecescseccscevescccsecece 
Influence of Load on the Power of a Windmill (il- os 
Justrate@) .. ce <cvcccvccecesescceccccccscccces 4 
Gart gt Collection and Disposal at Halifax, Nova 115 
Gerulide.e ce 08 Seeereseceeseseseeeseeseeseeseese » 
A Self Feeding Loom without Bobbins........... 116 
Strength of Connecticut Brown Freestone.......... 116 
The Explosive Properties of Acetylene.............. 117 
A Mannesmann Tube Bridge (illustrated)......... 117 
Inland Navigation in the United States............ 117 
The Strong Compound Balanced Locomotive (illus- 1s 
trated) 2. ce seccccvesccccersceccssceseseressese f 
A Cali ulating “Machine for Computing Pay Rolls (il- - 
lustrateG) oc ao) Wb seccccscnccdascccaccevececece 23 
The P hiladelphia a cecchuecdedeocnesoueces 123 
Experiments on the Removal of Iron from Ground 
Water at Provincetown, Mass.................+5 124 
James Andrews (with Portrait). .........c..scceres 124 


Foundation for the Canal & Claiborne Electric Rail- 

way Power House, New Orleans. La. (illustrated). 124 
The Michigan St. Hinged Lift Bridge at Buffalo, 

N. Y. (illustrated) 


Co eee eee resereeresersseseeese -? 
Hook RGU i cre edscssvedes Usvedesdewoveccceces 128 

EDITOREARs MOM sg. « cesvescnssececcctvsoceesescs 120 
The Loeation of a Government Armor Plant—Small 
Operating Units and Storage Batteries in Water 
Power Electric Stations—Examinations of Candi- 
dates for the Office of Supervising Architect. 

EDITORIAL: . 00 os cecssveccescsecccscccesccsscers 120 
Riparian Rights in Underground Water. 

Pogy ee ere 122 
A New General Formula for Determining the Unit 
Stresses in Masonry Structures (illustrated)—An 
Erroneous Use of Euler’s Formula—Notes and 
Queries. 

THE SUPERVISING ARCHITECT of the U. S. Treas- 


ury Department is to be selected by means of a competi- 
tive examination open to all architects, this plan having 
been decided upon by Mr. Gage, Secretary of the Treasury, 
and approved by the Civil Service Commission. The posi- 
tion is an important one, involving general supervision 
of the designing and construction of all new public build- 
ings, although the work of designing buildings, which has 
heretofore been done exclusively by the supervising archi- 
tect, will probably be done in the future under the Tars- 
ney law, which permits the secretary of the treasury to 
secure designs by competition from architects outside the 
government service. All those who enter the competi- 
tion will be required to submit written statements rela- 
tive to their training, education and technical experience. 
They will also be required to submit drawings or sketch 
plans, specifications and photographs or other suitable il- 
lustrations of buildings designed by them as architects 
or constructed under their supervision as superintendents 
of construction. A thesis of not less than 1,000 words 
relative to designing and construction and a thesis of 
about the same length relative to office administration 
will also be required. The first thesis must give in de- 
tail the writer’s views as to the most appropriate styles 
of architecture for public buildings and the most economi- 
cal methods of constructing them, and must also state 
the advantages or disadvantages of securing the designs 
for public buildings by competition among American archi- 
tects and the advantages or disadvantages of having such 
designs prepared in the office of the supervising architect 
of the treasury. The second thesis must include a full 
statement of the experience the writer has had in super- 
vising and directing the architectural office and field work 
of subordinates or assistants, and his views as to the 
general administrative policy which should be pursued 
in successfully carrying on the work of a supervising 
architect, especially the work of a _ supervising 
architect of the treasury department. In addition to the 
foregoing tests, the competitors will be required to ap- 
pear on Sept, 10, at points convenient to their places of 
residence, to undergo a test in formulating a scheme for 
competition for a public building and in criticising de- 
signs submitted to them for their guidance and inspection. 
The statements and thesis must be forwarded to the Civil 
Service Commission, at Washington, D. C., by each com- 
petitor on or before Sept. 10. The test under the fourth 
head will be given on Sept. 10. The examination papers 

will be rated by a board of distinguished architects. The 
salary of the position is $4,500 per year. 
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A HEAVY INCREASE IN EXPORTS is reported by the 
hureau of Statistics at Washington for July, 1897. Ex- 
ports for that month amounted in value to $36,945,278; 
and for the seven months of 1897 to $320,987,075, as 
compared, for the same period, with $309,811,297 in 1896, 
‘nd $277,675,385 in 1895. For the month of July the 
heaviest increase was in corn, or 12,405,466 bushels; an 

rease of 7,000,000 bushels over July, 1896. For the 

ven months of 1897 the corn export rose from 84,056,- 


612 bushels in 1896, to 115,600,150 
same periods the exports of rye rose from 1,251,158 
bushels to 4,893,779 bushels. While there is a decrease in 


the export of wheat this is more than offset by the in- 
erease in price. 


bushels. For the 


. 


TIN PLATE EXPORTS from Great Britain to the 
United States have decreased at a rapid rate during the 
last five years, and since the new tariff was put into op- 
eration, with its increased duty on tin, this decrease will 
continue, though undoubtedly at a less rapid rate. Re- 
ports issued by the British Government show that during 
the first seven months of 1893 (Jan. to July incl.) there 
were shipped to the United States 182,668 long tons of 
tin plate. During the same period of 1894, 118,169 tons; 
of 1895, 124,839 tons; of 1896, 73,552 tons, and only 56,564 
tons in 1897, up to July inclusive. In other words, the 
imports of British tin during seven months of 1893 were 
3.2 times the imports for a like period of 1897, while at 
the same time the demand for tin plate in this coun- 
try had in no way decreased. This leads to the happy 
conclusion that the home market is being supplied by our 
own manufacturers, and this conclusion in turn is borne 
out by reports from all sections. Indeed, the tables are 
being turned, and, according to report, a recent east- 
bound steamer carried 500 boxes of American tin plate 
to England. 


aes aa 
IMMIGRATION TO THE UNITED STATES decreased 
to 230,832 in the last fiscal year. The lightest previous 


immigration, since 1882, when the government assumed 
jurisdiction, was 279,948 in 1895. In 1882 the arrivals 


numbered 788,992; and during the period 1882-1897, 7,- 
432,016 immigrants entered the United States. 
——e 

A SHIP CANAL is being built by the Kansas City, 
Pittsburg & Gulf Ry. from its terminal at Port Arthur, 
Tex. (where it has docks on Sabine Lake), to the deep 
water of Sabine Pass. The canal will be 8% miles long, 
following the west shore of the lake, and will be 175 ft. 
wide at the water line and 75 ft. wide at the bottom, with 
26 ft. of water. The work will involve the excavation of 
about 500,000 cu. yds. of hard clay. The president, Mr. 
A. E. Stilwell, informs us that as the canal will not be 
completed in time for this year’s export business, a dock 
extending 2,700 ft. into Lake Sabine has been built at 
Port Arthur, from which cars will be carried by lighters 
to vessels loading at the town of Sabine Pass. which is 
at the head of the navigation pass and near the mouth of 
the new ship canal. 

> 

THE CHICAGO DRAINAGE CANAL is now to be ex- 
tended through Joliet, Ill., and the crustees have filed a 
condemnation suit against 500 owners, tenants, etc., of 
land required. The stretch of land will be about two 
miles in length, extending from Jackson St. to the south- 
ern limits of the city, the land required being mainly 
on the east side of the river. Work on the Joliet end of 
the canal will be commenced shortly, between Joliet and 
Lockport, and it is said that by November there will be 
5,000 men at work. 

alata aia 

THs E EADS JETTIES are reported by Maj. J. B. Quinn, 
U. S. Engineers, as having failed for 74 days in the year 
ending June 30, 1896, to maintain the legal channel depth 
of 26 ft., owing to shoaling. According to the report an 
increased dredging plant, or some extension aad modi- 
fication in the dikes and jetties are necessary in the 
immediate future to maintain the contract depth. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week is reported from Germany. In this the Hamburg 
express was throwa from the track Aug. 14, between 
Celle and Velzen in the Province of Hanover, and three 
persons were killed while thirteen were injured. 


THE FAILURE OF A LARGE COAL BIN in the Edi- 
son Illuminating Co.’s plant, at Paterson, N. J., Aug. 14, 
will, according to reports, stop the lighting and street 
ear service for several days. Were it not for the fact 
that the city must suffer as well as the company the 
accident would be rather amusing, since it occurred ag the 
direct result of the company’s efforts to avoid a shut down, 
Fearing that the miners’ strike might result in a short- 
age the great coal bin which partially surrounded the 
boilers and extended from the ground to the roof, three 
stories above, was filled with about 1,000 tons of coal. 
The unusual strain caused something to give away and 
the immense quantity of coal poured down through the 
rent, breaking steam pipes and almost burying the boilers 
and machinery. Two firemen were caught by the sudden 
rush and badly bruised but will, it is expected, recover. 
No further casualties are reported and the damage so far 
appears to be to the company’s property alone. 
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A 16-IN. GUN CASTING was made at the Bethlehem 
Iron Works on Aug. 12. It is intended for the tube of a 
16-in. gun now being built for the government, and is 
19 ft. 6 in. long, octagonal in shape and 74 ins. diameter. 
More than 100 tons of metal were used in the casting, the 
first and largest of its kind ever made in this country. 
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A 10-IN. WIRE-WOUND GUN is being built for th 
United States at the Scott Iron Works, at Reading, Pa., 
under the direction of the inventor, Mr. J. H. Brown. 
This new gun will weigh 30 tons and will be 37% [ft 
long. The steel used has a tensile strength of 120,000 
iba. per sq. in. and the square wire measures 1-7 in. on a 
side and is wound around the core under a stress of 


08,000 Ibs. per sq. in. The estimated cost is $37,400. 


e . 
CAST-STEEL CANNON invented by Dr. 
being made at Cleveland, O. The gun is to 
was cast solid by the Otis Steel 
Co., and is to be drilled out by the Cleveland City Forge 
& Iron Co. In view of the disappointing results which 
attended the trial of cast-steel cannon that was 
about ten years ago, the results obtained by Dr 
will be awaited with interest. 
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THE WORLD'S PRODUCTION OF 
estimated by the 
$205, 000,000, of 


GOLD FOR 1806 Is 
Director of the U. S. Mint to have 
which the 


been 


United States contributed 
$53,000,000. The probable gold output for 1897 is esti- 
mated at $240,000,000. Australia, in 1806, mined $46,- 


250,000 in gold value; South 
$22,000,000; Mexico, $7,000,000; British India, $5,800,000 
and Canada, $2,600,000. The Director of the Mint be- 
lieves that with the opening of new mines and with im- 
proved appliances and methods of extracting gold, the 
annual product will exceed $300,000,000 by the 
the century. 


Africa, $44,000,000; Russia, 


close of 


° 
AMERICAN TIN PLATE, to the amount of 500 boxes, 
has been shipped to Italy from the American Tin Plate 
Co.’s works at Elmwood, Ind. Press accounts say that 
the same company will ship a like amount to England. 
_ > 
THE NEW NIAGARA BRIDGE recently withstood its 
official test in a very satisfactory manner. 
called for a strength sufficient 


The designs 
to withstand safely a 


moving load of 10,000 Ibs. per lin. ft. with 
a deflection of not more than 4% _ ins. Dur- 
ing the test it was estimated that the bridge was 


not loaded over 7,0U0 lbs. rer ft. This great weight was 
made up of trains starting from the Canadian side and 
moving across to the American, stopping several times to 
permit the taking of levels. These trains were composed 
of several 10-wheel consolidation locomotives and coal 
cars carrying besides their usual rated coal load of 60,- 
vvuU Ibs., rails placed on top to increase the total weight. 
As the bridge had been in use for several weeks the de- 


flection under full load was quite small, being only %-in. 
on one side and 1 in, on the other. 
> 
THE NEW YORK-BROOKLYN PNEUMATIC MAIL 
tubes are being laid, after a long delay, by the U. 8. Pos- 


tal Transit Co., 
of two 8-in. 


of Philadelphia. The plan proposes a line 
tubes extending from the Broooklyn post 
office over the Brooklyn bridge to the New York post 
office. The capacity of the plant ifled at 123,000 
pieces of first-class mail matter each way per hour, mak- 
ing the time between the two offices two to three minutes, 
instead of 27 minutes, as at present. The cost of this 
part of the scheme is said to be $125,000 and the U. 8. 
government pays an annual rental of $14,100 for the use 
of the tubes. The Transit Company pays the Brooklyn 
bridge trustees a rental of $2,000 per annum for the first 
two years and $3,000 per year afterwards. The system 


Is spec 





may be extended to the uptown branch post offices in 
New York. 
ee 
THE INTERNATIONAL ASSOCIATION FOR THE 


testing of materials, according to the last presidential 
report of Prof. L. von Tetmajer, now has 1,200 members, 
representing 21 countries. Germany leads with 502 mem- 
bers, and Russia comes next with 228 members. Austria- 
Hungary has 156; Switzerland, 80; Sweden, 64; the United 
States 62, and France and Holland have 46 members each. 
England has only 22 members. The Association now 
officially publishes its papers and proceedings, generally 
in both German and French, in the ‘‘Baumaterialien 
Kunde,’ an international review of experiments with 
structural materials, edited and published by Prof. H. 
Giessler, at Stuttgart, Germany. To members of the In- 
ternational Association the subscription price of this jour- 
nal is 10 marks per annum. 


sieeinaictannsaniily aa 
THE WORLD'S RAILWAYS IN 1895, says the Prus- 
sian Minister of Public Works, aggregated 433,953 miles 


in length, as compared with 395,148 in 1891 
of 9.8%. To this gain of 38,810 miles, in the years 
1891-95, Europe contributed 13,732 miles; Asia, 4,867; 
Africa, 1,647; America, 16,998, and Australia, 1,566 miles. 
The total railway mileage for 18095 for these great divis- 
ions of the world is put down as follows: 
284 miles; Asia, 26,890; 


, an increase 


Europe, 155,- 
Africa, 8,169; America, 229,722; 
Australia, 13,888 miles. The Prussian Minister, without 
going into detail, puts the average capital per mile at 
$120,440 in Europe, and $59,310 for the rest of the world. 
On this basis the aggregate capital of the world’s rail- 
ways is $35,216,000,000, of which $18,695,000,000, or 537, 
is invested in European railways, having 36% of the to- 
tal mileage. 
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INLET TOWER OF THE MINNEAPOLIS WATER-WORKS. 


The accompanying illustration shows an _ inlet 
tower of very meritorious design, in connection 
with the new water-works reservoir for Minneap- 
olis, Minn. The stone used in the tower is Lake 
Superior brownstone, and the tiling is a red terra 
cotta, made by the Celadon Terra Cotta Co., of 
Alfred Center, N. Y. The structure was designed 
by Mr. F. W. Cappelen, M. Am. Soc C, E., City 
Engineer of Minneapolis, who kindly sent us the 


stories, having a balcony at the level of the second 
floor. The second and third stories will be used for 
offices. There will be a porte cochere 35 ft. square 
in front of the main entrance, > 


The buildings will have a pitched face ashlar 
base, Georgia granite, with pressed brick and stone 
trimmings above the water table. The roofs will 
be of slate. All the buildings will be heated by 
steam. The total estimated cost of the improve- 
ments is $200,000, and contracts for the three 





INLET TOWER, MINNEAPOLIS WATER-WORKS. 
F. W. Cappelen, M. Am. Soc. C. E., City Engineer. 


photograph from which the {Illustration was made. 
Chere are two outlet towers of similar design con- 
nected with the reservoir, one of which is shown 
in the background of the view. 
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NEW PASSENGER AND FREIGHT STATION AT MONT- 
GOMERY, ALA.; L. & N. RR. 
(With full-page plate.) 

The Louisville & Nashville R. R. is making ex- 
tensive improvements at Montgomery, Ala., and 
has already completed a large new freight sta- 
tion, while contracts have been awarded for a 
handsome new union passenger station. The ar- 
rangement and design of the buildings are shown 
in the accompanying illustrations, and we are in- 
debted to Mr. Robert Montfort, M. Am. Soc. C. E., 
Chief Engineer of the L. & N. R. R., for blue 
prints and specifications of the work. 

A general plan is given in Fig. 1, from which it 
will be seen that the new station is near the bank 
of the Alabama River, between Commerce St. and 
Moulton St., Commerce St. being connected with 
the city wharf by means of a subway beneath the 
tracks, It will be a through passenger station, 
with tracks passing along in front of the main 
buildings, while there are also stub tracks at the 
south end. There are five main passenger tracks 
and an outer track for through freight service. 
The connections with the freight yard tracks are 
at the south end of the station, while at the north 
end are the diverging tracks of the Louisville & 
Nashville R. R., the Central R. R. of Georgia, and 
the Western Ry. of Alabama. A trainshed 600 ft. 
long, with a slate roof, will cover the passenger 
tracks in front of the station. 

The passenger station comprises three buildings; 
the main building will be 315 ft. 4 ins. long and 44 
ft. 8 ins. wide, and three stories high; about 50 ft. 
from the north end will be a two-story baggage 
room, 50 x 60 ft., and about 14 ft. from the south 
end will be a mail and express building, 30 x 65 
ft., having a mail room 15 x 30 ft. The first story 
of the main building will contain a general waiting 
room, women’s waiting room, colored people’s walt- 
ing room, dining room, lunch room, kitchen, serv- 
ing room, ticket office, check office, news-stand and 
toilet rooms, The first story will have tile floors 
The general waiting room will extend through two 


buildings of the passenger station have been 
awarded to Charles A. Moses, of Chicago, Ill. The 
contract for the heating apparatus has been let to 
Jos. McWilliams & Co., of Louisville, Ky. 

The street elevation of the passenger station is 
shown in Fig. 2, while Fig. 3 is a cross section 
through the general waiting room. The concrete 
footings for walls and piers will be composed of 
cement mortar, 1 part Louisville cement and 2 
parts sand, mixed with 2-in. broken stone in the 


proportion of 1 cement mortar to 2 stone. This will- 


be laid and tamped in layers 6 or 8 ins. thick. 
The stonework is to be of granite, with joints 
pointed with Meier’s ‘“‘puzzolan’” cement mortar 
having 1 part cement to 2 parts sand. The brick- 
work will be laid with shore joint, full beds in ce- 
ment mortar, slushed solid up to the bottom of the 
window-sill course of the first story; above this the 
walls will be laid in lime mortar of 3 sand to 1 
lime, measured in bulk. In the buff pressed brick 
face work every other brick in every seventh 
course is to be of Flemish bond brick, 8% x 8% ins., 
and this face work will be pointed with buff putty 
mortar. The terra cotta trimmings are to be well 
burned, semi-glazed and strongly ribbed, and of 
a buff color to match the bricks. Glen’s Falls 
black marble is to be used for thresholds, and the 
window sills of the ticket office, check office and 
news-stand are to be of 1%-in. Tennessee marble, 
15 ins. wide. All the rooms on the first floor (ex- 
cept the kitchen) are to have American encaustic 
tile floors, the tile being laid on a 6-in. layer of 
concrete on a well-tamped surface, bedded in Al- 
sen’s Portland cement mortar on the concrete, and 
then grouted with the same cement. It is specified 
that these floors are not to cost more than 45 cts. 
per sq. ft. (including concrete base), and must be 
guaranteed for five years. 

The timber for framing is to be of long-leaved 
yellow pine, with seasoned oak for all keys and 
blocks. The sleepers under the floors of the bag- 
gage, express and mail rooms will be of black cy- 
press, bedded in an 8-in. layer of cinders, and cov- 
ered with 1% x 6-in. matched and rabbetted fioor- 
ing of yellow pine, secured to each sleeper by two 
30-penny nails. Where joists rest on iron or 
wooden girders and are not built into walls, they 
must lap each other, be strutted apart at the ends 
with wood blocks well nailed, and spiked together 


with four spikes. All joists are to bear d 
on brick without shims. The bridging for , 
joists will be 1% x 3 ins., with one row for 
up to 13 ft., and two rows for greater spans 
I-beams are used for floor beams on the firs: 
and for lintels, ete. The roofs will be of No. | 
gor Excelsior black slate, full 3-16-in. thick 
ins., laid on a single layer of tarred roofi: 
weighing 15 Ibs. per square, with 3-in. laps 
leys, gutters, flashings, etc., will be of tin, | 
one coat of paint on the under side and two 
upper side. Where incandescent light wirin 
be imbedded in plaster or cement, the insy 
conduit system of the Interior Conduit Co., 
York, is to be used. 

The roadway and track elevations of the : 

building are shown in Fig. 4, while Fig. 5 
cross section. The concrete is of the same 
specified for the passenger station, made 
Louisville tested cement. The walls are 
brick, laid wet, with joints flushed full of m 
and pointed with red putty mortar. The fi 
is of rabbetted stuff, 1% ins. thick, 8 ins. 
matched, and dressed on one side. This is 1. 
to each joist with two 30-penny nails. The flo 
in the offices is of %-in. grooved planks, 4 
wide, securely nailed to each joist. In the c! 
office on the second floor the floor is deaden: 
laying planks between the joists, resting on - 
7% x 2% ins., nailed to the sides of the joists, \ 
are 2x S8ins., 16 ins. c. toc. This leaves a xpi 
ins. deep below the floor, which is filled with 
clay. 

It will be noticed that the side next to the tia} 
is composed entirely of doors, so that a door 
always be opened opposite to each car door 
train of cars placed on the track next to the bu 
ing. The freight doors are of *4 x 4 ins., tongucd 
grooved, dressed and beaded stuff, matched. Thio- 
on the track side are hung with “Wild West” anti 
friction door hangers, made by the Moore Mfr. « 
Foundry Co., of Milwaukee, Wis. The rollers run 
on an iron bar furnished by the railway compan) 
The freight doors on the street side are hung wit! 
Gardner’s 1l-in. steel sash ribbon, or Gardner's 
anti-friction pulleys, with 8-in. wheels, to cast- 
iron counter weights furnished by the railway « 
pany. These doors run easily up and down, i 
guides, and have spring stops. The four freight 
doors on the roadway under the clerk’s office ar 
Wilson’s patent self-coiling steel shutters with i: 
slides. The building has seven Fairbank’s 4-10: 
platform scales, 

On the track side the walls are covered with « 
rugated iron, No. 26 B. W. G., secured to studs 
with barbed wire nails. The iron is painted on ea 
side, before being put on, with two coats of purp!: 
ironclad paint, containing 90% of oxide of iron 
The roof is of No. 1 Bangor black slate, 12 « 2! 
ins., laid 8% ins, to the weather, with two cop): 
nails to each slate. All the flashing is of tin, ani 
the ridge and gutters are of galvanized iron. Ou'- 
side the building, on the roadway side, is a woode: 
fender with yellow, pine rails bolted and spiked 
black cypress posts anchored to the wall. Ti: 
fender is given three coats of white lead paint 
There are three anti-freezing fire-hydrants, su) 
plied by 4-in. pipe, and having 2%4-in. hose n 
zles, Over each hydrant is a Eureka hose ree! \\ 
100 ft. of 2%4-in. seamless linen hose, with couplin: 
and %-in. nozzle. 

In this building are three electric elevators, ha\ 
ing a capacity of 5,000 lbs., exclusive of weight 
platforms, The size of platform is 8 x 12 ft. T! 
motors are on the second floor, and are run by 4 
500-volt current supplied by the Mutual Light « 
Power Co., of Montgomery. These elevators we! 
made and erected by Geiger, Fiske & Co., of Lou 
isville, Ky. The freight station was built by E. 
Dodson & Co., of Atlanta, Ga. 


LT © 


INFLUENCE OF LOAD ON THE POWER OE A WINDMILL. 
By E. C. Murphy.* 

Although windmills have been in use since the 
12th century for performing various kinds 0! 
useful work, and though millions are in use 3' 
the present time, there is very little definite in- 


i 


*Resident Hydrographer U. S. Geological Survey, U' 
versity of Kansas, Lawrence, Kan. 
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R. Montfort, M. Am. Soc. C. E., Chief Engineer. 
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forroation in regard to the work they will do in a 
ik » wind velocity. There are but few data—if 
indeed any at all—on the influence of size, shape, 
ngle of fans, method of changing wind area, load 

» mill, ete., on the useful work done or the 


a 


7 [It was to supply in a measure this lack, that 


« the summer of 1895, the writer made a 








Fig. 2.—Footgear of the Windmill. 


number of measurements of the pumping power of 
windmilis, with instruments then at his disposal. 
During the summer of 1896, with much better fa- 
cilities, furnished by the U. 8S. Geological Survey, 
we have continued the work, extending it to include 
power as well as pumping mills. 

Through the courtesy of Mr. F. H. Newell, Chief 
of the Hydrographic Branch of the U. S. Geologi- 
cal Survey, I am permitted to use data then col- 
lected for this article. 

In this paper we wish to show by diagrams how 
the power of a windmill varies with the load on it. 
No formula giving the power of a windmill, that 
the writer has yet seen, recognizes in any way the 
influence of this factor. That they should do so 
will be evident from the diagrams. 

The influence of this factor can be seen by com- 
paring the useful work done by pumping mills 
whose load, measured in foot-pounds per stroke of 
pump, varies, but it can be much better shown by 
the performance of a “power” windmill. We will 
therefore use for this purpose the results of tests 
of the writer’s 12-ft. power mill, manufactured by 
the Aermotor Co., Chicago, Ill. The working parts 
of the mill are shown in Fig. 1. The wheel, which 
is on a 80-ft. steel tower, has 18 curved steel fans, 
each 44 x 18% x 7% ins., set at an angle of 31° to 
plane of wheel. Fig. 2 shows the footgear on 
which is a 9-in. brake pulley. 

The shaft is geared forward 6 to 1, so that this 
pulley makes six revolutions to each revolution of 
the wind wheel. A friction brake was fitted to 
this pulley, having an arm of 8 ft., to the end of 
which was attached a spring balance, reading to 
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%4-pound. By means of thumb screws the brake 
would be tightened so as to give any desired read- 
ing of spring balance. 

The wind velocity was measured with a U. S. 
Weather Bureau cup anemometer, Each mik 
wind was recorded electrically by one pen of a two 
pen register. The anemometer was held on a pole 
at the height of the axis of the wheel of windmill 
and out of reach of its influence. The number of 
revolutions of brake pulley per mile of wind 
found by using a Pratt speed indicator. The time 
was noted and the speed indicator thrown in gear 
at the instant that the pen of register indicated the 
beginning of a mile; the time was again noted and 
the indicator thrown out of gear when the pen 
registered the end of the mile. From the time re- 
quired to make the mile, the velocity of wind was 
found; from the number of revolutions of the brake 
pulley, reading of the spring balance and the 
length of arm of the brake, the number of ft. Ibs 
of work per mile was found. These results for four 
readings of spring balance, viz: 0,2,4 and 6 Ibs. 
were plotted, using ft. lbs, per mile of wind as or- 
dinates and wind velocity in miles per hour as ab- 
scissas, and curves drawn. 


was 


These are shown in 
Fig. 3. Many of these measurements were made 
when the temperature was about 46°F. and 


barometer pressure 28.9 ins., and these were taken 
as the standard conditions. Resuits obtained at 
other temperatures and pressures were corrected 
to reduce to standard conditions. 

The curve marked 0 load was found with the 
brake off the pulley and gives the number of ft. 
lbs. per mile of wind required to overcome the re- 
sistance of the moving parts of the mill at different 
wind velocities. The force required to do this was 
found by winding a cord around the circumference 
of the wind wheel and measuring the pull in cord 
necessary to move the parts at a low speed. 

Each curve represents the result of many separ- 
ate measurements for the whole range of wind ve- 
locity shown by each curve. 

It is easily seen that the number of ft. Ibs. per 
mile of wind increases with the load on the mill. 
The dotted curve (A K) is drawn tangent to this 
curve and is the envelop of them; it would give 
the relation between the ft. lbs. per mile of wind 
and the wind velocity if the load on the mill could 
be gradually increased as the wind velocity in- 
creases. 

The curves of Fig. 4 show the relation between 
horse power and wind velocity. They are obtained 
from those of Fig. 3 by reducing ft. lbs. per mile 
of wind to horse power. The dotted curve is the 
envelop of these load curves, and gives the rela- 
tion between maximum power and wind velocity. 
It is a parabola. 

It is seen that the 2-lb. curve crosses the 4-lb. 
curve for a wind velocity of 12 miles; for less ve- 
locity the 2-lb, load gives more power than the 4- 
lb. load, and for greater velocities the reverse is 
true. The 6-lb. curve crosses the 4-Ib. curve for a 
wind velocity of 19 miles per hour, for less velocity 
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the standard temperature and pressure (48° F. and 
28.9 ins.) for a vane area of 73 sq. ft. 

The efficiency being the ratio of the useful work 
done to the energy possessed by the wind is seen 
to be the ratio of any ordinate of one of these 
curves to the corresponding ordinate of curve A B. 
For a given load it 
locity increases 


is seen to decrease as the ve- 

for a given velocity to in 
crease as the load increases. The maximum effi- 
ciency for a given velocity is the ratio of the or- 
dinate of curve D K to that of A B. 

The curves of Fig. 5 show the relation between 
load and speed of brake pulley for different wind 
velocities. It is seen that a given change of load 
reduces the speed much when the wind ve 
locity is low than when it is high. When the wind 
velocity is 25 to 30 miles per hour the load can be 
increased from 2 to 6 Ibs. without much reducing 
the speed. 
threefold, 


hour, by 


and 


more 


The power is therefore increased nearly 
when the wind velocity is 30 miles per 
properly increasing the load on the mill 
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GARBAGE COLLECTION AND DISPOSAL AT HALIFAX, 
NOVA SCOTIA. 

In May, 1897, Mr. F. W. W. Doane, City Engi 
neer of Halifax, Nova Scotia, awarded a contract, 
on behalf of the city, to Mr. David Elliott for the 
collection and removal of garbage, the contract 
being for one year. At one time the city required 
the material to be separated by the householders 


into three classes (as is now the case in New 
York), but this practice was found to be compli 
cated, involving considerable trouble, and under 


the present arrangement it is only required to br 
separated into two classes. Inorderto facilitate the 
work of collection the following instructions (with 
the territory 

ward) are printed on a card 9% » 


included in each 


, Which Is 


a description of 
544 ins 
distributed among the householders: 
1897. 
KEEP THIS CARD. 
REMOVAL OF ASHES AND GARBAGE. 


Ashes and garbage will be collected on the same night 
each week, as follows: 

Ward One, Monday night, between 8 p. m. and 6 a. m, 

Ward Two, Tuesday night, between 8 p. m. and 6 a. m 


Ward Three, Wednesday night, between 8 p. m. and 
6 a. m. 

Ward Four, Thursday night, between 8 p. m. and 6 
a. m. 

Wards Five and Six, Friday night, between 8 p. m. and 


6 a. m. 

Ashes must not be mixed with 
garbage, house offal, swill, bones, sweepings, shavings, 
hair, rags, paper, hay, straw, boxes tins, cans, 
bottles. broken glass, crockeryware, vegetable, fruit, rub- 
bish or filth of any kind are found in the same barrel 
with ashes the contents of the barrel will not be removed 
by the city carts, but all such barrels have to be removed 
by the owner, and proceedings will be taken by the Board 
of Health to enforce the penalty provided by the City 
Sanitary Code. 

In short, ashes must be placed in one barrel; every- 
thing else in another. 

Barrels must be placed outside of premises not earlier 
than 7 p. m. and not later than 8 p. m. on the night for 
removal, and must be taken off the street before 8 a. m. 
next day. 

The city carts will begin to remove ashes and garbage 
on Monday, May 17, 1897. 


Mr. 


any other refuse if 


shells, 


From Doane we 


have 


received a copy of 
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Fig. 3.—Relation of Work Done per Mile of 
Wind to Wind Velocity, for Different 
Loads on the Wheel. 


the 4-lb. curve gives more power than the 6-Ib. 
and for greater velocity the reverse is true. 

The curve A B shows the relation between horse 
power and wind velocity for total energy of wind at 





Relation of Horse Power to Wind 
Velocity, for Different Loads. 

curve AB represents 
sponding to the total energy of the wind. 
The other curves show the HP. actually de- 
veloped by the wheel. 


Min. of Brake Pulley 


Rev. per 





2 
Load in Pounds 
on Spring Balance 


2 © Fig. 5.—Relation of 
Speed to Load fo: 
Different Wind Ve- 
locities. 


Wind Velocity, Miles per Hour. 


the HP. corre- The figures on the 


curves are veloci- 
ties of wind in 
miles per hour. 


the specifications under which the contract for the 
removal of ashes and garbage was awarded for 
the season of 1897, and as this is a matter which 
is of growing importance, especially in large towns 
and cities, we give herewith some extracts from 
the specifications, omitting some of the general 
clauses, and the clauses relative to the failure or 
neglect of the contractor to properly carry out 
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the work. Under the provisions of these clauses 
the engineer may have the necessary work done 
and deduct the cost from any amount due or that 
may become due to the contractor. With these 
exceptions the specifications are substantially as 
follows: 

The word “strect’” shall be held to include sidewalks, 
gutters, lanes, roads, squares and alleys; the word “ashes” 
shall be held to include cinders, coal and everything that 
usually remains after fires; the wora “rubbish” shall be 
held to include all the loose and decayed material and 
dirt-like substance that attends use or decay, or which 
accumulates from building, storing or cleaning; the word 
“warbage’” shall be held to include kitchen and table 
refuse, swill, rubbish and every accumulation of both 
animal and vegetable matter, liquid or otherwise, that at- 
tends the preparation, decay and dealing in or storage of 
meats, fish, fowl, birds, or vegetables; and the word 
“dirt’’ shall be held to mean natural soll, earth and stone. 

The contractor will be required te provide all necessary 
labor, workmen, horses, carts, plant and material neces- 
sary for the removal of all ashes and garbage placed on 
all streets in the city of Halifax, within the district shown 
on the plan, in accordance with the provisions of this 
specification. 

Within the said district the contractor shall remove all 
the ashes and garbage which may be placed by citizens 
in boxes, barrels or other receptacles upon the streets or 
sidewalks for the purpose of being removed by the con- 
tractor for this work. The contractor shall make good 
all damage which he or his workmen may do to the said 
boxes, barrels or other receptacles by handling them 
roughly or carelessly, and upon the complaint of any 
citizen the city engineer may, if in his opinion the dam- 
age has been caused by the carelessness of the contractor 
or hig men, make such reasonable compensation to the 
aggrieved person or persons as the engineer may think 
just and right, and the amount of such damage shall be 
deducted from any monies which may be due or which 
may hereafter become due the contractor from the city. 

The said boxes, barrels or other receptacles shall be 
thoroughly and entirely emptied, and the contents re- 
moved in such a manner that nothing contained therein 
shall be dropped or spilled upon the streets, gutters or 
sidewalks, and they shall be carefully replaced in the 
same spot in which they were found, or so as to form no 
obstruction to pedestrians or vehicles. 

In case any receptacle in which ashes or garbage has 
been placed for removal should be found to be overturned, 
the contractor shall thoroughly and carefully gather and 
clean up the said ashes or garbage and leave the street 
as clean as if nothing had been spilled out of the said re- 
ceptacle, and he shall in like manner gather and clean 
up all the refuse which may be or may nave been spilled 
or dropped out of any such receptacles, whether they 
may have been overturned or not. 

In case any ashes or garbage shall be found after 7:30 
a. m. upon the streets, whether it has been left by care- 
lessness, neglect or design, either in the receptacles where 
it has been placed for removal or upon the ground, it 
shall be the duty of the city engineer to cause the same 
to be carefully gathered up and removed, and the whole 
cost shall be charged to and retained from the contractor. 
The contractor, hawever, shall not be required to remove 
any piles of rubbish which have not peen placed in boxes, 
barrels or receptacles, nor shall such be gathered up at 
his expense. 

The operations of the contractor shall in all cases be 
conducted and the work performed between the hours 
of 8 p. m, and 6. a. m. on the following morning. 

Ashes and garbage shall be collected on the same nights 
each week, as follows: 

In Ward One, on Monday night. 

In Ward Two, on Tuesday night. 

In Ward Three, on Wednesday night. 

In Ward Four, on Thursday night. 

In Wards Five and Six, on Friday night. 

Any barrel, box or other receptacle containing ashes 

mixed with garbage, rubbish, dirt, house-offal, swill, 
bones, sweepings, shavings, hair, manure, rags, oyster, 
clam or lobster shells, tins, cans, paper, bottles, boxes, 
hay, straw, broken glass, crockeryware, vegetables, fruit, 
or filth of any kind, shall not be emptied, but shall be left 
where they are found. All such barrels, boxes or other 
receptacles which are left on the street for the cause 
mentioned in this section shall be at once reported to 
the city engineer. 
’ For each and every violation of the preceding section, 
of which the city engineer shall be sole judge, the con- 
tractor shall be fined the sum of five dollars ($5.00), 
which amount shall be deducted by the engineer from any 
money due the contractor, or that may thereafter become 
due from the city. 

Ashes and garbage must not be removed in the same 
eart. All carts under this contract for carrying ashes, 
garbage or any other materials shall be strong, tight, 
free from all leakage, and the sides and ends shall be so 
high above the load or contents that no part of such con- 
tents or load shall fall, leak or spill therefrom; and, if in 
the opinion of the city engineer it is necessary to prevent 
the contents of such carts or vehicles from being offen- 
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sive, each of such carts shall be adequately and tightly 
covered, as the engineer shall direct. 

The contractor must not allow any cart to be so fully 
loaded or to be in such bad state of repair or of such 
faulty construction or to be so improperly driven or man- 
aged that any ashes or garbage or other material shall 
fall upon or in any street, place or premises. 

The contractor shall not allow any of his workmen or 
employes to make any unnecessary noise during his opera- 
tions, and no cart shall stand or remain longer than is 
absolutely necessary, before or near any building, place 
of business or other premises, nor shall any cart occupy 
an unreasonable length of time in loading or unloading 
or in passing along any street or through any inhabited 
place or ground. 

When not in use all carts and other implements used in 
the work embraced in this contract shall be kept clean 
and in an inoffensive condition, and snall be stored and 
kept in some place where no needless offense shall be 
given to any person whatever. 

All clean ashes collected as hereinbefore specified shall 
be removed and deposited in such streets, premises or 
places within a radius of one mile ana a quarter from the 
post office, as the city engineer shall direct. Each load 
must be dumped or unloaded carefully, as the city en- 
gineer shall direct. 

Garbage collected as hereinbefore specified shall be re- 
moved and deposited in the vicinity of the night-soil pit 
at Rockhead, or in such place or places as the engineer 
shall direct. All garbage shall be unloaded as the engi- 
neer shall direct, 

The foreman of the City Works shall act as inspector 
and with the engineer shall see that the work is faith- 
fully carried out. 

If, in the opinion of the engineer, there should at any 
time be a number of just complaints against the con- 
tractor for neglecting to perform his work in a proper 
manner, the engineer shall notify the contractor in writ- 
ing to that effect. If the contractor shall not within five 
days thereafter take such measures as will, in the judg- 
ment of the engineer, insure the satisfactory performance 
of the work, the engineer shall then notify the contractor 
to discontinue all work under the contract, and the con- 
tractor shall immediately respect such notice and stop 
his work, and His Worship, the Mayor, shall cancel the 
contract, and the contractor shall not be entitled to any 
damages in respect thereof or payments of any money 
beyond the time affixed by the engineer for the contract 
to terminate. 

The whole work embraced in this specification is to 
be performed to the entire satisfaction of the city engi- 
neer, 

The contractor shall give his personal attention to the 
work and shall not sub-let any part of it without the 
written permission of the engineer. 

Payment will be made fortnightly on the city pay-day 
at the rate of ninety per cent. (90%) of the amount due 
on account of the two weeks’ work completed on the 
Saturday previous to such pay-day. The remaining ten 
per cent. (10%) will be paid within thirty (30) days after 
the completion of the season’s operations. All payments 
shall be made on the certificate of the city engineer and 
shall be subject to any deductions for which the con- 
tractor may be liable under this contract. 

The tender is to include providing all plants, carts, tools, 
material and labor, and everything else mentioned in this 
specification or necessary for the proper performance of 
the work embraced in this contract. 

The contractor shall commence work at such time as 
the engineer shall direct and shall continue his operations 
until the thirtieth day of October, unless previously noti- 
fied to discontinue by said engineer, or to continue for 
a longer period, in which case he shall proceed with the 
work until the date mentioned in the written notice from 
the engineer, and he shall be paid for such additional 
time at the rate named in his tender. 
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A SELF-FEEDING LOOM WITHOUT BOBBINS. 


What appears to be a revolutionary improve- 
ment in weaving machinery is now on exhibition 
at No, 24 Morris St., Jersey City, by the Auto- 
matic Loom Co., which has an office in the Mills 
building, New York city. In ordinary weaving, as 
practiced for hundreds of years, the shuttle, which 
is passed to and fro between the warp threads 
carries a bobbin, or long slender spool, on which 
is wound the filling thread or weft. In 1733 John 
Kay, of Bury, England, invented the fly shuttle, 
so called because of its rapidity of motion, which 
is produced by a rapid stroke of the “picker stick” 
at either side of the loom. Previous to that date 
the shuttle was thrown by hand. The machine now 
in operation in Jersey City is an ordinary loom in 
all respects, except that a new beam is substi- 
tuted for the old one, and a more slender shuttle 
is used which is without a bobbin. At each end 
of the beam there is a device for delivering 
the thread to the shuttle. The shuttle is a rectan- 
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gular metal or wooden bar, about ten inch, 
provided at each end with a pair of pincers 
are closed by a spring so as to tightly er: 
end of the thread. On the floor at each 
the loom stands a large spool on which 
carried a mile or more of the filling threa. 
end of the thread is carried upward fr 
spool to a _ gripping device on the ,; 
the beam. The pincers on the end of the 
grasp the end of the thread as it stands 
grip at the end of the beam, on, say, th: ght 
hand, and as the picker stick strikes the tl 
and carries it to the other or left hand 

the beam it pulls the thread with it. The 1d 
is then cut off at about 4-in. from the righ: 
edge of the fabric. The shuttle thus ne 
thrown to the left the pincers on the |-! nd 
grasp the end of the thread coming from th t 
hand spool and at the next throw of the ;) ky 
stick carry it toward the right end of the in 
again. On each throw of the shuttle the .) 
the thread which had on the previous throw 
left sticking out beyond the last thread 
warp is bent over so as to pass between th: 
threads and thus form the selvage. 

The new form of shuttle being more slende; 
the other, the alternate threads of the war), | 
not have to be separated so far as in the ordinary 
loom; or, in weaver’s terms, so large a “‘sled”’ (j.-s 
not need to be made to allow the shuttle to juss 
through. 

The great advantage of the new form of Joon 
is that it runs continuously, without the ness 
sity of stopping to take out the empty and ins.) 
the full bobbins. The saving of time is clainw| 
to be 30%. The loom may be run at from 15) :, 
200 picks per minute, laying in from 2% to 31. 
threads per second. 

The loom as above described has only two 
spools of filling thread, but for color work an at- 
tachment called a ‘color feeder’ is used. This 
enables the loom to weave with seven different 
colors of filling thread, laying in as many different 
threads of each color as desired. When the at- 
tachment is set the filling stripes may be maid 
wide or narrow automatically without stopping 
the loom. 
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STRENGTH OF CONNECTICUT BRUWN FREESTONE. 


We have received from Mr. Frank E. Knight, 
516 Syndicate Building, New York city, tables of 
results of a series of tests of Connecticut brown 
stone, made on the Emery testing machine, by 
Prof. Ira E. Woolson, of the Engineering Depart- 
ment of School Mines of Columbia University, to 
determine its resistance to compressive and t» 
transverse stress. The stone was from three quar- 
ries, viz., those of Brainerd, Shaler & Hall, and 
the Middlesex Quarry Co., Portland, Conn., ani 
the New England Brown Stone Co., Cromwell, 
Conn. The results obtained are much higher than 
those published in engineers’ and architects’ hand- 
books, which were probably obtained from speci- 
mens improperly prepared and bedded, with the 
old hydraulic jack and lever recording gages of a - 
past period. The following is a summary of the 
results of the tests: 


Summary of Tests upon Connecticut Brownstone, by Pr! 
Ira H. Woolson, ©. M. 


Tests for Compressive Resistance of 3-in. Cubes. 





Compressive 
Stone from Brainerd, Shal- Maximum resistan«: 
er & Hall Quarry Co.: load, Ibs. per sq.in..|bs 
Specimen No. 1. ... 110,400 12,221 
ms or apices 98,200 10,871 
‘ MY B ceéecsccy- Se 12,385 
= Oo te seeecnseds o 7 eee 11,306 
From the Middlesex Quarry 
0.2 
Specimen No. 1. ........... 105,700 11,605 
* oe ak sean a ene aae y 10,466 
« oa Me ean che oe 500 9,629 
« - Ccccetivcce AO 12,498 
From the New England Brown- 
stone Co.: 
Specimen No. 1. ........... 117,100 12,947 
. © Bi Sedsccctcce Re 12,041 
= <* Be. 40960 <bneee.. Bane 12,947 
re 7 @ sescceecae Se 10,594 


Average resistance (12 specimens).......... 11,625 
Transverse Tests, Sections 4x 6 x 20 ins. 


Mod- 

oa ous Ultimate —_— of 

m su, strength, rupture 

Brainerd, Shaler & Hall, ports. Ibs. R. ibs. 
Quarry Co.: No. 1...19 ins. oe 1,864 
9. o Vuaews seth eke CORO 49, 1.857 

A Sad oka iweseaee 10, 2,073 
OLE Sivesset sbttacet 1,933 
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ddiesex Quarry Co.: 
MN i ie a6 bessbepes oe _ « 11,500 2,282 
“«* > Spgs aeeeenene » « 9,400 1,860 
. ‘en ckiee Mameoes oe 10,200 2,025 
: 4. geen adie cae ae 19 “ 10,900 2 168 
New !ngland Brownstone Co.: 
" Mo. 1. ccccecssescesses 19 “ 9,900 1,961 
“6 2, scedeaeecoaeabees 19 “ 10,400 1,977 


Ave. modulus of rupture R (10 specimens), Ibs. . 2,000 
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THE EXPLOSIVE PROPERTIES OF ACETYLENE. 


In a paper read before the Chemical Section of 


the Engineers’ Society of Western Pennsylvania 
mn May 20, Professor F. C. Phillips presented a 
re vy of the many explosions of compressed 
acetylene gas that are on record, and discussed 
their probable causes. We quote some extracts 


fr his paper below: 


T success attained in the early experiments with 
acteylene as an illuminant led to a demand for the gas 
in compressed or liquified form convenient for transporta- 
tion and use. It was found, however, that when inquiries 
were made of those who were interested in the develop- 
ment of the industry, the reply was always to the effect 
that while calcium carbide was regularly on sale, acety- 
lene could not be bought. It seems probable that the 
failure to supply the gas may have been due to some 
extent at least to a knowledge that it is liable, under 
certain conditions, to undergo explosive decomposition, 
and that serious dangers might attend its compression or 
liquefaction in fron cylinders after the method so long 
in use In the case of nitrous oxide, carbon dioxide and 
other gases. The occurrence of several violent explo- 
sions of liquefied acetylene has drawn attention anew to 
the possibility of accidents from its use, and its more 
general introduction for illuminating purposes is likeiy 
to be delayed until the real cause of such explosions is 
clearly understood, and their avoidance rendered possible. 


After discussing at length the history of several 
accidental explosions of acetylene, the results of 
experiments made with a view of testing its ex- 
plosive properties, and the ‘theories advanced by 
different writers to account for the explosions, 
Prof. Phillips concludes his paper as follows: 


In spite of some disagreements on the part of the au- 
thorities cited a summary of their views might be given 
as to the chief causes of danger from acetylene. 

(1) The production of acetylene by the action of water 
upon caleium carbide is not wholly without danger where 
large quantities of carbide are used. Its production under 
pressure is liable to cause local superheating and possibly 
explosion. 

(2) Gaseous acetylene under atmosphe ic pressure cannot 
under ordinary conditions be made to explode. 

(3) As the pressure increases beyond two atmospheres, 
the danger from explosion from all causes is enhanced. 

Acetylene, under six atmospheres pressure, is likely to 
explode if heated to 780° C. 

(4) Neither gaseous nor liquid acetylene can be exploded 
vy shock unless from the effects of the shock the contain- 
ing vessel is broken, and then the heat resulting from an 
impact, or possibly a spark, May cause an explosion of 
the contents en masse. (The shock of the acetylene ex- 
plosion in Pictet’s factory did not induce explosion of 
other charged vessels standing near.) As regards the re- 
sults, however, it would make very little difference 
whether the cause is to be looked for in the shock, or in 
the heat produced as an effect of the shock, and it may 
be safely stated, therefore, that violent shocks of any 
kind might give rise to explosion. 

(5) Concerning the possibility of the production of the 
acetylene copper compound a difference of opinion exists. 
It seems probable that the views of Julius Pintsch are 
correct, and that the copper acetylene only results when 
copper is exposed to imperfect oxidation in presence of 
acetylene. In presence of dry acetylene, free from air, 
no such compound is likely to form. 

(6) Acetylene should be purified from phosphorus and 
sulphur compounds as far as possible before it is sub- 
jected to compression. 

In view of the somewhat uncertain nature of the infor- 
mation concerning the causes of acetylene explosion:, 
it is not surprising that the authorities and the insurance 
companies have been at sea in attempting to provide 
igainst risks of ace'dent. According to an order issued 
in December, 1896, by the police officials of Berlin, the 
production, liquefaction and storage of acetylene are to 
be subject to the same restrictions as are in force in the 
case of high explosives. (Jour. f. Gasbel. and Wasserv., 
i887, p. 29.) The rule has been adopted upon the Ger- 
man railroads that the steel vessels used to contain 
liquid acetylene for shipment shall be charged only to 
the extent of one-third of their capacity. In this way it 
is expected that the pressure developed in the case of an 
explosion will be lessened.. (Journal f. Gasbel. and Was- 
serv., 1897, p. 152.) The police officials of Paris have 
adopted strict regulations governing the manufacture and 
handling of acetylene, 
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In the United States the Underwriters’ Association of the 
Middle District, have issued a circular, dated April 20, 
1897, agreeing to permit the use of acetylene by policy- 
holders, provided that vessels containing liquid acetylene 
and all pressure regulators be kept out of the house. The 
same rule applies to acetylene generators and calcium 
carbide. The pressure of the gas in the pipes in houses 
must in no case exceed four ounces. 

The wonderful light-giving power of acetylene, amount- 
ing to twelve times that of good coal gas, together with 
its freedom from poisonous properties, when pure, render 
it very desirable that means may be found for averting 
the dangers which have so far tended to impede its more 
general introduction as an illuminant. 


— — wanes 


A MANNESMANN-TUBE BRIDGE. 


There has been lately constructed in Austria, 
over the Radotin River, an interesting bridge, here 
illustrated and used in connection with a horse 
tramway leading to the stone quarries of Herr 
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INLAND NAVIGATION IN THE UNITED STATES. 


A paper upon “Inland Navigation in the United 
States’ was lately presented to the Institution of 
Civil Engineers by Major Smith 8. Leach, Engineer 
Corps, U. S. A. As published in the excerpt min 
utes of Proceedings of the Institution, we learn 
that this paper has been much condensed and 
greatly changed in form of expression; but we take 
from it the following extract which briefly sum 
marizes the extent of inland navigation in the 
United States: 


The ‘ength of the navigable rivers of the United States 
m which some measure of improvement has been under- 
taken exceeds 26,400 miles. The geographical distribu- 
tion is: Atlantic slope, 5,300 miles; Gulf slope, 4,.v00 
miles; Mississippi basin, 15,100 miles; Lake basin, 300 
miles; and Pacific slope, 1,500 miles. The Great Lakes 
have in the United States a developed shore-line of 4,700 
miles, along which are seventy-six harbors, improved or 
artificially created; while the bays and sounds of the At- 





BRIDGE OF MANNESMANN TUBES, NEAR PRAGUE, AUSTRIA. 


Max Herget, of Prague. This bridge, which has a 
span of 70% ft., was designed by Prof. Steiner, 
at the works of the Mannesmann Construction 
Co., of Prague, and it was erected by the Prague 
Engineering Co., late Rushton & Co. 

The bridge was designed for a gage of 2 ft. 3% 
ins., and a gross “truck weight” of 3% tons. With 
the exception of the lateral connections the bridge 
is made of round Mannesmann tubes, of the fol- 
lowing dimensions: The top and bottom chord 
tubes are 4.48 ins. diameter and from 0.197 to 
0.276-in, thick; the verticals are 2.70 ins. diameter 
and .197-in. thick, and the diagonal tubes decrease 
from 2.70 ins. diameter. As nearly as can be learned 
from the drawings which we have received the 
ends of the posts and ties are flattened and riveted 
to fish plates, connected with a section of tubing 
passing over and riveted to the top and bottom 
chords. A 14-in. pin passes through the post-tube 
and the chord pieces and joins to the bottom lateral 
tubes, as shown. 

The cross-girder, or floor-beam, supporting the 
track is also a tube, 3 ins. diameter, and this tube 
carries the longitudinal wooden track stringers, 
with plank laid between and outside the latter. 
The trusses are braced by inside bent tubes, flat- 
tened and curved at the angle point so as to fit 
against the cross-girder, to which it is connected 
by pins also carrying the upper ends of the stay- 
rods. The general construction is further shown 
in the accompanying illustrations. 

When completed this bridge was tested by pass- 
ing over it two 3'4-ton trucks, as shown in the 
photograph reproduced. The authority from which 
we obtain the above details does not explain why 
Mannesmann tubes were used at all, nor is the 
comparative economy of the construction dis- 


cussed, 


lantic coast have 4,600 miles, and those of the Pacific, not 
including Alaska, 1,900 miles, making a total of 10,200 
miles of shore along which goods might be embarked for 
water transportation. Of the 26,400 miles of navigable 
rivers, 19,500 miles have been imyroved for open naviga- 
tion, distributed as follows: of 3 ft. depth or less, 7,941 
miles; of 4 ft. depth, 3,373 miles: of 5 ft. depth, 3,200 





Half Section at End of Span Half Section at Center of Span. 
Cross Section of Mannesmann Tube Bridge. 


miles; of 6 and 7 ft. depth, 2,790 miles; of 8 to 10 ft. 
depth, 1,550 miles; of 11 to 20 ft., 280 miles, and of more 
than 20 ft. depth, 246 miles. 

Besides this open navigation, projects have been ap- 
proved and work completed or begun for 2,400 miles of 
slack-water navigation, with locks and fixed or movable 
dams. These projects will require 193 locks, with a total 
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lift of 1,850 ft. Ninety-two locks have been constructed 
and are now in operation, with a total lift of 820 ft., which 
give 1,085 miles of navigation of 4 to 7 ft. depth. 

There are 32 miles of lateral canals in operation to 
avoid rapids on the St. Mary's, Mississippi, Ohio and Ten- 
nessee rivers; and on the latter stream 11 miles more are 
under construction. There are also 31 miles of ‘‘cut-off’’ 
canals in operation, providing shorter and safer routes; 
and another canal of this class, 50 miles long, from the 
Mississippi to the Illinois, is under construction. All 
these are owned by the United States, and are free. In 
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THE STRONG COMPOUND BALANCED LOCOMOTIVE. 


Investigations into the question of the counter- 
balancing of locomotives which were made a few 
years ago showed that in very many cases the 
counterbalance weights were so excessive, or so 
badly placed, as to cause a very serious hammer- 
blow effect upon the rails, although these weights 
are intended to prevent this effect and to make the 
engines ride easily and steadily. This question 
has been so fully presented and discussed in our 





FIG. 1.—FOUR-CYLINDER COMPOUND BALANCED LOCOMOTIVE. 
Balanced Locomotive Engineering Co.; Geo. S. Strong, Designer. 


addition, 4,665 miles of canals have been built by States 
and corporations, comprising both of the classes named, 
and a third class which may be called connecting canals, 
uniting two separate drainage-basins having no natural 
inland water communication. Of these, 2,215 miles have 
been abandoned, leaving 2,450 miles in operation, with 
WS7 locks aggregating 9,722 ft. lift. The canals in opera- 
tion average a lock to 2.6 miles. Of those abandoned, 
483 miles had 502 locks, and a ratio of a lock to the mile 
would probably be a fair average for all of them. 

The Erie Canal has been almost constantly in course 
of enlargement, first by doubling its locks and then by 
lengthening them, which latter work is now complete ex- 
cept at the fiights. Under a new project of enlargement 
just adopted the Erie Canal will be deepened to 9 ft., and 
the Champlain Canal to 7 ft. Probably hydraulic lifts 
will replace the fliehts at Lockport and Cohoes, and pos- 
sibly elsewhere. Other important projects in progress 
are the Hennepin Canal, connecting the Mississippi at 
Rock Island with the Illinols near Lasalle, and the Chi- 
cago Drainage Canal, which will ultimately replace the Il- 
linols and Michigan Canal. Surveys are being made by 
the United States to determine the feasibility of a mod- 
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Pig. 2.—Diagram [Plan of Balanced Locomotive, Showing 
Relative Position of Pistons. 


ern canal across unio Surveys have also been made for 
a ship canal from Pittsburg to Lake Erie. 

The total expenditure on works of inland navigation 
has exceeded $450,000,000, one-ninth of which is repre- 
sented by the abandoned canals. 


© ie 
THE COST OF STEAM ROLLING OF ROADS is taken 
up by L. Pierret, in the “Annales des Ponts et Chaussees”’ 


for August, 1806. He takes 12, 16 and 19-ton rollers and 
divides the cost per ton of roller per mile run ag follows: 


12-ton, 16-ton, 19-ton, 





cts. cts. cts. 

Ment: Oe. o.oo s wana ead aaeen .. 1,348 1.348 1.378 
WEG: 06666) Kornta sive bheaewunes 2.298 1.716 1.410 
eS ETT TT Ton Cay 1.134 1.104 
Interest and sinking fund...... <>. ae .582 -460 
Weteds. ckkeccdeaecchdoow ubined eee 4.780 4.352 


Mr. Pierret considers the first of these figures as ap 
proximately equivalent to the cost of rolling by contract 
when the expense of moving the roller from place to plac« 
must be considered. This item is saved when the road 
authorities own the roller, as these figures would includ 
idje days. The heaviest roller shows the greatest econo- 
my. In the above the cost of road material, labor in its 
distribution, supervision, watering, etc., are not included; 
but the first Item includes coal, water, waste, etc 


columns that it need not be further considered 
here, except to remark that there are two sets 
of weights to be counterbalanced, the reciprocat- 
ing and the revolving, and it is the former which 
generate the forces which, if not properly provid- 
ed for, cause such damaging effects to the rails 
and track. Two ways suggest themselves for the 
improvement of the locomotive in this particular: 
First, to calculate the weights carefully, and to 
see that the counterbalances are properly situated 
on the wheel; second, to devise a “balanced” en- 
gine in which no weights in the wheels will be 
required to balance the reciprocating weights. In 
the present article we describe such a “‘balanced”’ 
locomotive. 


This engine was designed by Mr. George 5S. 


FIG. 3.—PISTONS FOR HIGH AND LOW PRESSURE CYLINDERS. 


Strong of New York city, and its general appear- 
ance is shown in Fig. 1. It is not an entirely new 
engine, but is one of Mr. Strong’s double-firebox 
engines ¢with corrugated flue furnaces), the “A. 
G. Darwin,” rebuilt and converted from an ordi- 
nary simple engine into a compound and balanced 
engine. This engine was described in our issue of 
April 6. 1889, in connection with its two exhibition 
runs of 4283 miles (New York to Buffalo and re- 
turn) on the Erie R. R. It may be appropriate to 
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state here that one of the great claims ©: :), 
duplex firebox was that it would enable 5 , 
engine to make exceptionally long runs, si: 
fire could be thoroughly cleaned while th: 

was burning brightly and keeping up steam 
double furnace, with corrugated fireboxes 
combustion chamber, has been used on th 
high Valley R. R. for a number of years, o: r 
gine having now been in service 14 years, 

which time no repairs have been made to t} 

box, and the fireboxes are apparently 

good condition as they were when put in 

grate area is about 50 sq. ft., and by alterna: 

ing the gases are consumed and smoke is no: 
duced in using soft coal. 

This engine originally had two cylinders, 1!) °; 
ins., with three vertical gridiron valves to 
cylinder. The boiler, firebox and wheels a: 
tained, and the same types of valves are used 
the engine has now two inside high-pressure 
ders and two outside low-pressure cylinders 
connected to the front driving axle, and ope: 
as two independent two-cylinder compound 
gines. It is compounded in such a way tha‘ 
reciprocating parts on the high-pressure 
ders balance the reciprocating parts on the 
pressure cylinders. 

To each engine there are six vertical grid 
valves, twelve in all, there being two admis 
valves and one exhaust valve to each cylinde: 
Each valve has nine rectangular ports, and 
travel is very short, so that there is a very quick 
opening and closing of a large port area with litt): 
motion of the valve. These valves, as alrealy 
noted, have been used on other locomotives « 
structed after designs by Mr. Strong, and the 
have been in use for some 16 years on the Lehiz 
Valley R. R. By their use the clearances 
very much reduced and the port opening is \ 
much increased, so that the engine is much quick 
er and more powerful than an engine having t! 
ordinary slide valves. In practice it is quit: 
smart, and does not have the loggy disposi: 
manifested by some other compound locomotiv: 

The valve-gear is a modification of the wel! 
known Walschaert valve gear, used quite exten 
sively in France and Belgium; and it is so ar 
ranged as to make the cut-off on the _high- 
pressure cylinders entirely independent of the cut 
off on the low-pressure cylinders, while the exhate: 
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of the high-pressure cylinder is also independen: 
of that of the low-pressure cylinder. The valv: 
gear has also the peculiarity that it allows th 
valve to come nearly to a rest at the period wher 
the port is covered, and to move rapidly at th: 
period of opening, when the valve is balanced 
either by compression or by expansion of the 
steam. The full travel of the valve is only 1 1-1% 
ins., and the travel of the steam valve, at the 
earliest cut-off, is only 7-16-in. 4 








Angust, 19, 1897. 


By reference to the perspective view, Fig. 1, it 
will be seen that the locomotive is of what is now 
oammonly termed the “Atlantic” type, having 
four coupled driving wheels, a four-wheel leading 
truck and @ two-wheel trailing truck. 

In order to provide for balancing the reciprocat- 
nz parts, the high-pressure pistons and appurte- 
nane = are of equal weight with those of the low- 

wexsure pistons. The high-pressure pistons are 
nf + iron, 4% ins. thick, with two cast iron 
nacking rings, %& xX %-in. The piston rods are 
diameter, let into the pistons with a taper 
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has some three-cylinder simple engines with driv- 
ing axleshaving a single crank, as illustratedinour 
issue of Feb. 7, 1895. The axle is of steel, and is 
shown in Fig. 7. It is 6 ft. 11-16 ins. long, 3 ft 
6 ins. ¢. to c. of jounrals, and has 9-in. crank- 
pins and journals, while the wheel seats are 8% 
ins. diameter. The crank arms are 4 ins. thick. 
and 4% ins. apart. The counterweights are of 
cast steel, and are attached to the crank arms by 
keyed pins. 

The engine is designed for heavy express passen- 
ger service, and will burn either soft or hard coal 
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FIG. 4.—CRANK AXLE OF BALANCED LOCOMOTIVE. 


fit and secured by nuts. Each low-pressure pis- 
in is built up of two dished steel plates, 5-16-in. 
thick, riveted together over a circumferential ring 
ind a centralhub. The piston rod is hollow, 3% 
ins. diameter, with a 2-in. hole, and its end is 
forged out to form the hub for the piston. The 
packing is the same as on the high-pressure pis- 
tons. The details of construction are shown in 
Fig. 3. The crossheads are of the type invented 
by Mr. F. W. Dean, with a single overhead slide- 
bar, and these crossheads are made hollow, as 
shown in Fig. 5, in order to keep down the weight 
of the reciprocating parts. 

The revolving weights are counterbalanced in 
the usual way, by means of cast iron weights se- 
cured to the wheels. The shape, as may be seen 


Transverse Section. 


The alteration or rebuilding was done at the works 
of the Maryland Steel Co., Sparrow’s Point, Md., 
under the supervision of Mr. Strong. The engine 
has been operated forashort time ontherailway be- 
tween Sparrow’s Point and Baltimore, and has 
undergone a thorough series of tests on the loco- 
motive testing apparatus at Purdue University, 
Lafayette, Ind. In these tests soft copper wires 
passed between the driving wheels and the driving 
disks of the apparatus have shown but little of the 
irregular deformation produced by engines which 
are out of balance, and it is said that these tests 
have shown the engine to be in very good balance. 

This engine is owned by the Balanced Lo- 
comotive & Engineering Co., 1 Broadway, New 
York city: President, Henry Warden; Vice-Pres- 
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Journals, driving axles ..... hat dade 8x11 and 9x 11 ins 
as truck axles ..... deabicedstcpescuedveitas 
my CUE GRMG kc cece cccese ccvccaees 7 1 ll 
WONT GUE na caescbcananesceness 44x 8 
Wheel Base: 
Rid 4 ivi svnde nce ctadint dan tus che wuts 7.6 
PEEP Etesheewienhe vaheseeeGuvectetcacwears 7“ 0 
A EE nik Gera Cae Oc baGe eu Ce Gwees cbscee 2“ 6 
a re BGs O0tcenceseane 16“ 3 
OP, GENO OIE COREE occ n co ccec ce ceccvers 53° 7 
Truck pin to center of leading driver......... 10“ 6 
Weight in Working Order: 
On driving wheels ....... eccencucdéscee oove ses 600 Ibs. 
Ge GUE MNO. ce ccccucsncccceescucesesesas 32,900 
On trailing wheels . 
Engine, total ..... 


y 2. 
Engino and tender, 
Tender, empty 


Ce Wee COE CUED ccccecceccsescosecousens 14,000 “ 
Of full water capacity of tank...............28,000 “ 
Allowed for water in boiler ...........eeseee: 20,000 * 
Cylinders—h. Dh Ge senceedesisceseucecenadueet 16 x 24 ins, 
Dili GN Meda cddéepcasteeasadene ee 
Se ee ee Ok A OR, Be ve cencesouseonnece 2tol 
Distance center to Center 2... ccsccccccccces 6 ft. 7 ins. 
ee Ck, GNONOD is wen ckenccdcganensnsdane« 38% “ 
Form crosshead and guides (aluminum bronze cross- 
i OE nr er Dean patent. 
Connecting rod, length between centers............ 7 ft. 
Valve Gear: 
Te Gocnsnendestae 42ncesndabnteseseanneas Walschaert. 
Gee WU GEN i aean oiaws ccewicedes Vertical, gridiron. 
“ WD cc echabedhs eve snes “acdecavague 5-16-in. 
se SOU. COOUIIIINED a 6 ccaneeccocesuce cats %-In. 
2 SRD WONG ce cccedcccceses cease l-in. 
Ports (9 to each valve) .......... S6iecaaden % x 4% ins 
Boiler: 
Nh cae tom 0d oo Ae te ON ain hc eaie Seale Straight top. 
Diameter of barrel inside ............eee0e. 4 ft. 10 ins. 
Thickness of barrel plates (welded seams) ...... 7-16-in. 
Thickness of smokebox tube plate ........... .9-16-in, 
Height from rail to center line ............ 8 ft. Oins. 
i a Pn 6 00026400600 060 evn bees a 
Wes GAOT PUGINNS ick ccciccec ccccecccsve 170 Ibs. 
Firebox: 
 Riebbem ten ecneie od Ges .. .Strong’s corrugated flue. 
Ree Ge, ONG) BUG wie ics ccccnceceude 7 ft. 6% ins. 
Smallest diameter, inside each flue........ aS 20 
Combustion chamber, length ...............8 “10 “ 
Combustion chamber, diameter ........... Se 
We OE. PEON Sv eccece ddevettadsucenvacce 7-16-in. 
Sees GE GUO GOON ou ccccccccevccccedews 9-16-in. 
Grate area ... ne ae 40 dea ee 
Water space, NN S003 3K ..8 to 13 Ins 
Tubes: 
WORRONEEE, 66: ccrons dacesces ‘ Suet Waal Wrought iron 
Number (205, 2-in.; 10, 3-in.) ees 21! 
I NEED ode ceades noess.s accnequsasegece 2 ins 
RONG SED on vce bne tine cco cctened sesazesn eee 
Length between tube plates . nae «get aeuterceien 10 ft. 6 ins, 
Total fire area of tube openings ............ee0. 5 sq. ft. 


Heating Surface: 
OE Th I bab hh don 0c sess sécekeacens to 33 
Total, with exterior tube area .. 





End Elevation 


FIG. 5.—DETAILS OF DEAN CROSSHEAD FOR BALANCED LOCOMOTIVE. 


Fig. 1, differs from the ordinary shape, there 
‘ing part of the weight near the tire and part 
ear the center of the wheel. 

One of the interesting features of this engine 

of course, the crank axle, for, with the possible 
xception of some old inside-cylinder engines 
hich may still be in service, this is probably the 
nly American locomotive having a  double- 
ranked axle. The Erie & Wyoming Valley R. R. 


ident, George S. Morison, M. Am. Soc. C. E.; Sec- 
retary and Treasurer, James MacNaughton. 

The general dimensions of the engine are given 
below in our standard form: 


Dimensions of Strong’s Balanced Locomotive. 
Running Gear: 


Driving wheels, diameter ............-..++.-: 5 ft. 8 ins. 
Truck wheels, diameter ........... Reacdeesenemen Wei 
Trailing wheels, diameter ...........--- o06e See 


Tender wheels, diameter ............+.-- ao: = 
Engine truck | eabiabineiewsnee celeaihieee center. 


Miscellaneous: 
Exhaust nozzles (2), diameter .............0++: 4% Ins. 
Smokestack, smallest diameter (lining) ......1 ft. - 
Smokestack, height from rail to top .........14 “ 4%" 


Cameeey GF GHOE 2. cv ccccccccccece seveese oe gallons. 
Capacity of coal space ......... Se bod ddd egeas 4,000 Ibs. 
I BNO «6 nde 006 n6aneecese ‘ema 


Tractive geeee per Ib. effective pressure on piston 
COR BURR) doc vievcccvees osnsecbeedelen We. 


Total tractive force with effective pressure = 150 
Ml ha dosded easmeeee de eestdesneeeéurs 6 «+» 27,900 Ibs 

Total adhesive tractive power, at % of weight on 
GRBVOED ccdcccescccsveccorse ecscccsvsecosce SAUD “ 


PAE NE EP SEEDS AN PON TE 





SS ae tractor yore ly: 
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At least a half a dozen cities—or, more properly 
speaking, the newspapers in these cities—are exert- 
ing a large amount of energy in advocating their 
respective advantages as sites for a Government 
armor-making plant. It is well enough to “take 
time by the forelock,’’ as the saying is; but at the 
present time booming Buffalo, or Waukegan, or 
Mulligan’s Cross Roads as the site foraGovernment 
armor plant appears to us highly ridiculous. 
The Expert Board now in session is merely inquir- 
ing into the feasibility and economy of establish- 
ing a Government plant; and even in the event 
that it should favor such a scheme, it would be a 
good while before Congress could act on the pro- 
posal, and there are probably as many chances 
that it would put a quietus on the plan as that it 
would appropriate the several odd millions which 
would be required for a plant to make first-class 
armor for all classes of naval vessels. 

It is very likely true that the armor-plate con- 
tractors are making large profits on their work at 
present prices; but it by no means follows that it 
would pay the Government to invest in an armor 
plant. If such an investment had been made 
seven or eight years ago, before the armor was 
purchased for the new naval vessels, it would, 
perhaps, have been highly profitable; but unless 
we are going on to enlarge our navy to compete 
with the chief European powers, it is difficult to 
see what a Government armor plant would have 
to do, two or three years hence. Besides all these 
considerations, excellent naval authorities are of 
the opinion that the torpedo boat, and not the bat- 
tle-ship, is to be the naval vessel of the future; 
and it is by no means sure that the submarine 
torpedo boat may not put an end to all vessels of 
war, Save, perhaps, the very smallest and swiftest. 
We mildly suggest, therefore, that the cities which 
are making such a fuss over their unparalleled ad- 
vantages for the Government armor plant should 
hunt up some more profitable diversion. 

———o 

Our editorial on “Difficulties in the Use of 
Water-Power under High Heads,” in our issue of 
July 8, brings us a letter from a well-known engi- 
neer who suggests that besides the methods sug- 
gested by us for overcoming these difficulties, he 
would propose two others: (a) To have the units 
in the power station of not too large size, and (b) 





to use storage batteries into which all surplus elec- 
tricity developed by the generators would be dis- 
charged when the load on the generators fell off. 

As a purely theoretical matter, both these propo- 
sitions are doubtless sound; but when we extend 
the theory to take into account some of the prac- 
tical conditions met with in a water-power plant, 
we doubt whether either of these measures will 
commend itself to an engineer, except possibly un- 
der isolated and unusual conditions. 

Let us take first the proposition to use water- 
wheels and dynamos of small size. Then it is pos- 
sible for the operator in charge to vary the num- 
ber of wheels in service according to the load on 
the station. As the load falls off he stops one or 
more units so that the load on those still running 
will approximate to that at which they will run 
most economically. With a water-power station 
cacrying a large load of incandescent lights this 
would be feasible enough, for the changes in load 
are, as a rule, slow enough to permit the operator 
to make the necessary changes in the station. But 
it could not be carried very far without loss in dol- 
lars and cents. As a rule large size water-wheels 
and large size dynamos are cheaper for a given 
output than small machines. Again, attendance is 
a large item in power station expenses, and at- 
tendance is very little more for a large machine 
than for a small one. The designer of a power- 
station wants units of a size that will give lowest 
first cost and lowest cost of operation. 

Will it pay to choose smaller sizes on account of 
the matter of regulation? Evidently not, for in 
any station where the load changes are sufficiently 
slow to enable a man to adjust the station to them 
by shutting down and starting up machines, auto- 
matic governors will take care of these changes 
without any difficulty. It is the sudden and consid- 
erable changes of load that make all the trouble in 
water-wheel governing, and in the use of water- 
power under high heads, and where these occur it 
does not appear to us practicable to shut down and 
start up units to offset their effect. 

Our correspondent’s second suggestion, the use of 
storage batteries, is also, it seems to us, commer- 
cially impracticable. Suppose a water-power sta- 
tion is subjected to such sudden fluctuations of 
load that trouble is found in governing. As we 
pointed out in our former article, the use of de- 
flecting nozzle governors meets every requirement 
save that it wastes the water. Would it pay to 
put in a storage battery to save this wasted power? 
Possibly it might in some exceptional case where 
power is exceedingly valuable; but in the vast 
majority of plants we believe the storage battery 
would cost ten tim2s as much as the power it saved 
would be worth. 

It is true that the actual amount of power re- 
quired to be stored is not large; but the size of the 
storage battery in this case would be governed 
not by the total amount of power stored, but by 
the ability to absorb for a short time electric cur- 
rents of large quantity. For example, suppose a 
water-power station is running an electric railway. 
If a storage battery is to enable the water-wheels 
and dynamos to run at practically uniform load, 
it must be able to take without injury one-third 
to one-half the current output of the station. This 
means a storage battery of very large size and 
cost. This is, we believe, the real reason why stor- 
age batteries have never come into use in electric 
railway power stations, save in possible isolated 
cases, while they are now in very general use in 
electric lighting stations. 


ee 


As noted more fully in another column, the Ad- 
ministration has decided to require candidates for 
the position of Supervising Architect to take a 
competitive examination. We have more than once 
pointed out that the system of civil service exam- 
inations, while admirably adapted to aid in the se- 
lection of candidates for subordinate positions in 
the Government service, is apt to prove seriously 
defective when it is used to select candidates for 
the highest positions. The examination of candi- 
dates for the position of Supervising Architect may 
seem at first sight to be another case of this sort; 
but there are some features of this examination 
which are notably different from the ordinary civil 
service examination. A large part of the work to be 
done consists in the preparation of original papers 


on subjects which are calculated to reveal as | 
as possible of the writer’s fitness, or unfitnes 
the position of Supervising Architect. 

It may be said, and probably with much | 
that any such examination is a very imp 
method of distinguishing the men best fitted 
the position; but the real question is whethe: 
any more imperfect than the methods of sel. 
which have been used in the past, or whic! 
actually open to the appointing officers in th. 
sence of some form of competitive test. 1) 
past, as is well known, this office has been a 
of the “spoils” of the party in power. The « 
date who could bring the largest amount of ; 
ence to bear upon the appointing power re: 
the prize. 

And what, let us candidly ask, could Sec: 
Gage do differently from what has been done i: 
past in the absence of some such examinati: 
he has ordered. Possibly (though not proba! \) 
he may have among his personal acquainta 
some architect whom he knows is competent t 
this very responsible position, and who is at 
same time willing to accept the small salary w! 
the office pays. But were Secretary Gage ti 
point such a man, a cry would immediately ¢ 
that he was using his high position to put 
friends in comfortable berths. Suppose, on 
other hand, that he attempts to choose candid: 
for the position on the strength of the recomm 
dations they bring. This means wading throuch 
a mountain of letters and testimonials from © 
gressmen, Mayors, office holders of every c¢l:-s 
political leaders of high and low degree, and: \ 
rious other persons not one in a hundred of wh 
are personally known to the appointing po 
When we consider also that probably not one in 4 
dozen of those who endorse a candidate real|) 
know enough about him to warrant their recon 
mendation, it seems clear enough that this is a 
very imperfect method of choosing a candida: 
for an official position. We are inclined, ther 
fore, to commend the wisdom of Secretary Gas 
in ordering a systematic test of the abilities 
those who seek to fill the office of Supervisins 
Architect. 
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RIPARIAN RIGHTS IN UNDERGROUND WATERS. 


The English common law, which is so largely t!:: 
basis on which personal and property rights in th 
United States are founded, holds that the wat: 
percolating through a gravel or sand formation 
underlying any property, or through any forma 
tion by undefined channels, is practically a part 
of the land; and, as a consequence, all property 
rights in this water remain with the owner of th» 
land. This right, however, is qualified by tl: 
equal right of all acjoining land owners. 

So long as the chief source of water supply wi 
from individual wells and population was 
scattered that the underground supply was in ex 
cess of all demands, the justice of this law was un- 
challenged. But the growth of population, a1! 
especially the increasing number of public wat 
supplies, with unierground water as the only 
available source, have so altered previous condi- © 
tions that a strict application of the old law often 
works an injustice to some community or ind 
vidual. 

In the United States local conditions very larg! 
affect the law of riparian rights. Thus, in the N: 
Engiand States, where mills abound, the law « 
water rights is quite different in its applicatio: 
from the practice in the State of New York, wher 
the canals make large demands upon the flowin 
streams of the state. In the far West, irriga iv 
and the great use of waiter in mining operation 
have affected in still cther ways the interpretation 
of the law of rights in flowing water. But whil 
the rights to water from surface streams, or from 
any defined channel, have been in the several sec- 
tions pretty well settled, the rights to undergroun 
percolating water have not yet been long enoug! 
a question of legal dispute to establish any we!! 
defined practice, and any information on this hea: 
is for this reason of interest. 

As showing the injustice of the old English com 
mon law relating to underground waters when ap- 
plied to modern conditions, a paper lately rea: 
before the Institution of Civil Engineers, by Mr 
James Mansergh, Vice-President of the Institution. 
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s pertinent. This paper is upon “The Law and 
Allocation of Underground Water,” and its chief 
»oinis may be briefly set forth as follows: In 1891 
the Corporation of Newark, England, sunk a well 
into the pebble beds of the New Red Sandstone 
f tion, at Farnsfield, and obtained a sufficient 
and satisfactory water supply. The Corporation 
of Nottingham, and five small villages in the 
san- neighborhood, are also supplied by wells sunk 
into this same formation, and the aggregate daily 
amount pumped from all these wells was six or 
<eyon million gallons. These pervious pebble beds 
have a total area of about 100 square miles; and 
horings Show that they are about 400 ft. deep 
neac Nottingham, and thicken towards the north. 
The surface formation overlying these beds is a 
much broken and porous rock, permitting the local 
rainfall to enter freely into the pebble strata be- 
iow. The principal stream in this region is the 
Dover Beck, which was once 13 miles long, and 
has been reduced 34 miles in length by the pump- 
ing operations of the last 20 years, according to the 
claims of the riparian owners. 

No special complaint arose, however, until last 
year, when the Corporation of Nottingham applied 
to the Local Government Board for authority to 
sink new wells to supply several other parishes, 
with a total population of about 3,000. As one of 
these proposed wells would be located only 24 
miles from ‘the works of the Newark Corporation, 
the latter made serious objection, and finally asked 
Parliament to grant it a protective zone of four 
miles radius about its Farnsfield well. This zone 
would have covered cne of the proposed Notting- 
ham wells, and the Corporation of Nottingham also 
petitioned Parliament for authority to sink three 
wells in practically the same territory over which 
Newark sought control. Both bills were strongly 
opposed by other local authorities in the neighbor- 
hood, and especially by the riparian owners on the 
Dover Beck, who claimed that their property was 
being unduly drained by the town wells. A long 
and expensive argument before Parliament fol- 
lowed; and the Newark bill was finally granted, 
but with a protective zone extending only to the 
supposed limits of the present supply. The Cor- 
poration of Nottingham was empowered to sink 
only one well, remote from Newark’s territory. 

This decision, seemingly a just and equitable 
one under the conditions, was directly contrary to 
the English law as hitherto interpreted, says Mr. 
Mansergh; and it may be cited as another case 
where Parliament has protected the people against 
the injustice of their own law. Under the common 
law, the Corporation of Newark would have had 
no redress, even if the Farnsfield well had been 
drained by the well of the rival corporation and iis 
pumps left in the air. Its only remedy for the lost 
supply would have been to sink its well deeper 
and to lower its pumps. The reason for this, un- 
der the law, would be that the authorities of New- 
ark could not prove that there was any defined 
channel leading the water from one well to the 
other. For the same reason riparian owners could 
not legally claim damages for the lowering of a 
stream and the undue drainage of pasture lands 
by the operation of pumping from wells remote 
from the stream. 

This is the law as set forth in the judgment of 
the House of Lords in the case of Chasemore vs. 


Richards, the only case in which this question 
of right in an underground water supply has 
been fully threshed out in the English courts. 


The 


head notes to this case, 
Mansergh, are as follows: 

No use of property which would be legal, if due to a 
proper motive, can become illegal because it is prompted 
by a motive which is improper, or even malicious. The 
»wner of land containing underground water which per- 
olates by undefined channels and flows to the land of a 
eighbor, has the right to divert or appropriate the per- 
olating water within his own land, so as to deprive his 
neighbor of it. And his right is the same whatever his 
‘motive may be, whether bona-fide to improve his own 
and, or maliciously to injure his neighbor, or to induce 
his neighbor to buy him out. 

Mr. Mansergh cites an old case where the waier 
n the plaintiff’s well at his brewery had been pol- 
luted by the percolation of foul matter from a dis- 
used well several hundred yards away. The first 
ourt decided that the brewer had no redress; be- 
iuse, there were no rights in underground water, 
ind, therefore, there was no obligation on the part 


f the other party, to deter him from turning an 


as given by Mr. 
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unused well into a cesspool, and so injuring his 
neighbor’s well. It may be said, however, that 
this decision was properly reversed by a higher 
court; but rather in accordance with common jus- 
tice and common sense than to accord with the 
strict tenor of the English law. 

In the case of surface waters, the law, in Eng- 
land and in America, is clear, righteous and intel- 
ligible. It says, briefly, that a man must allow the 
water flowing through his property to pass on to 
his neighbor, down stream, unpolluted and prac- 
tically undiminished in volume. But he may have 
the fair and reasonable use of this water in its 
passage through his land. In the case of under- 
ground water the law denies redress to an injured 
party when he cannot prove a well-defined chan- 
nel of communication between his own well 
that of his neighbor. In this connection the law 
divides water courses into two distinct classes; 
those having known and defined channels, whether 
on the surface or subterranean, and those having 
unknown and undefined channels. The latter def- 
inition applies to percolating waters which are as- 
sumed to ooze through a porous soil in varying 
quantity and in uncertain directions. The law 
assumes that such water is part of the soil; and 
upon the principle that the owner has the land, 
even to the sky, and can build as high as he 
pleases, and also owns to the lowest depths, and 
can dig as deep as he pleases, this undefined water 
supply is his also, to do with it as he may. But 
while this is the law, its strict application to all 
cases alike may sometimes give rise to exceeding- 
ly knotty legal problems; and the City of Brook- 
lyn has a case of this kind on hand at present. 

All of the water used on Long Island, other than 
the rain water stored in household tanks, 
from saturated beds of gravel and sand, lying at 
the foot of an impervious backbone of boulders 
and clay and resulting from the rearrangement 
of an original glacial deposit. This pervious forma- 
tion, underlying gently sloping plains of consider- 
able area, catches and stores a considerable per- 
centage of the rainfall upon its surface, and is thus 
so saturated that there was originally a compara- 


and 


comes 


tively constant flow through it towards the sea 
with a permanent water slope of about 12 ft. per 
mile. The streams on Long Island are fed by the 
rainfall “run-off,’”’ and by springs having their 
source in this saturated bed. 

These were the original conditions; and wells 
sunk in this saturated bed gave almost every- 


where an abundant supply of good water. But, 
commencing about 1860, the city of Brooklyn be- 
gan to draw heavily upon this source for a public 
supply; and by impounding reservoirs on the 
streams and by conduits sunk deep enough along 
the southern shore to intercept the seaward flow 
of the underground water, it gathered and carried 
to Brooklyn an amount of water that now exceeds 
100,000,000 gallons daily. To meet a constantly 
growing demand, it has been extending its con- 
duits until these are now about 20 iniles long, and 
in recent years it has increased its draft upon the 
urderground water by sinking pipe wells and con- 
recting these with suction pumps. But with the 
growth of Brooklyn, the country to the east of it, 
on Long Island, has developed and towns of con- 
siderable size are growing up, dependent also 
upon this same saturated bed for a water supply. 
Under an excessive demand the normal level of the 
water table is being steadily lowered, and the time 
has arrived when the question of the legal right 
to this water, remote from the city of Brooklyn, 
becomes prominent. 

Up to this time the common law has been held to 
apply strictly to the Long Island supplies. The city 
of Brooklyn has gone on collecting water from 
these underground beds, and the owners of prop- 
erty bordering streams which diminished in flow 
or dried up as a result of Brooklyn’s appropria- 
tion of their underground sources have received 
no compensation. Recently, however, a test case 
has been placed in the courts, and it is now before 
the court of last resort, in which it sought to over- 
throw the old common law and to compel the ap- 
propriator of underground waters to pay for 
damages suffered by riparian owners, just as he 
would be compelled to do if he appropriated the 
water of a flowing stream. 

In the case in question one, Walter R. Smith, 
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sued the city of Brooklyn for the drainage of a 
stream and pond upon his property by the sinking 
of driven wells in his immediate neighborhood 
His complaint was dismissed by the trial court on 
the ground that, while the city did not seriously 
deny that the water was taken by its machinery, 
it denied liability under the 
Peckham, in a previous case, 


decision of 
that “an 
soil may divert percolating water, consume, or cut 
it off with impunity.” This strict accord 
with the old common law, so far as it went; but 
Judge Hatch, of the Appellate Division of the Su- 
preme Court of the State of New York, 
this decision for given, and 
now before the Court of Appeals 
The conditions of the case may be briefly stated 
as follows: For water supply to 
Brceoklyn, the city authorities excavated a trench, 
27 ft. below the surface of the ground, at Freeport, 
on the line of its conduit, and placed in this trench 
a box intended to intercept and carry water. The 
city also sunk, at the place, a number of 
pipe wells and connected them with a powerful 
steam suction pump; and from one of these pump- 


Judge 
owner of 


was in 


reversed 


reasons the case is 


the purposes of 


same 


ing stations, the average quantity of water taken, 
in 1895, was 36,421,147 U. S. gallons daily. The 
plaintif€ occupied a farm near Freeport. and upon 
this farm were a stream, and also a pond formed 
by a dam 


which had been in existence for over 
D0 years, with plenty of water in them the year 
round. The pond was about 2,400 ft. from the 


city conduit, and the bottom of the latter was 16.8 
ft. below the bottom of the pond, with all the in- 
te-vening soil of a sandy and gravelly nature. The 
supply of water in the stream and pond began to 
fail soon after the city conduit was completed, and 
it entirely disappeared when the pumping station 
at Freeport was put into operation, and both 
stream and pond have remained dry since 

Under these conditions Judge Hatch 
“the evidence is abundant to warrant 
finding that the disappearance of the 


that 
a jury in 
brook and 


holds 


pond is due to the drainage of the territory where 
plaintiff's farm is situate, and is caused by. the 
conduit and wells of the defendant in connection 


with the suction power applied thereto.” Judge 
Hatch rules that the old English law does not ap- 
ply here; for while the city owns the land, it did 
not build the structures upon it for the use and 
enjoyment of that land itself. It used the land to 
gather and carry water to a distant place, and for 


the benefit and profit of strangers who had no 
claim upon it, as against the plaintiff. The Judge 
claims that the right which exists and has been 


upneld, relates to the beneficial use of the land for 
some purposes for which the land can be used, 
connected with its enjoyment as land for the or- 
dinary purposes of agriculture, mining, 
use, or improvement, either public or 


domestic 
private. He 


concludes by saying that all legal writers admit 
that property rights exist in percolating waters 
of as high a character as in the land itself; and 


that such water is, in fact, a part of the land; but 
he also deems it monstrous to assert that one land 
owner may deliberately and intentionally erect 
works for the purpose of draining the land of an- 
other of its percolating water and thereby destroy 
streams, springs, ponds or wells, and be supported 
in so doing upon the theory that it is in the exer- 
ciise of a legal right to the use of the land. 

It should be said that in the various newspaper 
conments which have appeared upon this case its 
importance has been over-estimated, and it has 
been assumed that its decision against Brooklyn 
would mean a general abandonment of under- 
ground sources of water supply. This is, of course, 
an unwarranted view of the case. A decision ad- 
verse to Brooklyn would probably go no further 
than to establish the principle that if an appropri- 
ator of percolating underground waters can be 
shown to have injured any stream, spring or other 
“living” water, he will be responsible for actual 
damages sustained by the riparian owners upon 
such living waters. A decision to this effect would 
simply place underground sources of supply upon 
the same plane with other sources. No city ex- 
pects to take the waters of a stream for its use 
without compensating those whose property rights 
are thereby injured. As a matter of equity it 
should be equally ready to make good the results 
of ‘ts action when it drains underground waters. 
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LETTERS TO THE EDITOR. 


A New General Formula for Determining the Unit Stresses 
in Masonry Structures. 

Sir: Mr. E. Sherman Gould's letter published in your 
issue of July 1, and commented upon by Mr. Israels in 
the issue of July 22, has suggested the following to me: 
Assuming with Mr. Gould a horizontal force in addition 
to the weight of the mass, we do not have the condition 
his formula gives, viz.: a uniform unit pressure over 
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either segment of the base; but the unit pressure varies 
from one toe to the other, as indicated in Fig. 1, which 
is similar to Mr. Israels’ Fig. 2. The ordinates from the 
base to the sloping line give the unit pressure at any de- 
sired point. That this is a fact, and not a “plausible 


guess,"’ may be shown as follows: 
When a homogeneous mass such as we have assumed is 
acted upon by a horizontal force there arise, in addition 
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fig os. 
to the uniform unit pressure upon the base, strains due 


to flexure, these strains being equal in intensity and op- 
posite in character at the toes; in other words, we have a 
beam under transverse load. Fig. 2 shows the line of 
variation of these strains, T being unit tension, C unit 
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compression, and T= C. Hence, in the mass assumed we 
have at A the unit pressure due to the vertical weight, in- 
creased by C, and at B the same unit pressure, decreased 
by an equa! amount T. 

Referring to Fig. 3, and assuming for present purposes 
a rectangular section: 

Let W == weight of the mass. 

AB =: 4. 


A area of base = bd (b being the dimension 
perpendicular to 4). 

Pr unit pressure due to W. when applied at the 
centre of the base; Pag unit pressure 
at A due to resultant of horizontal and 
vertical forces. 


Pr the same at B. 
Ss unit strain due to flexure. 
R =: moment of resistance of section bd. 
M == moment of F Fh Wy. 
y : distance from centre of base to centre of 
pressure. 7 
w Ww w 
Pr Pa —+S8S and Py = —S 
\ A A 
M Wy 
s i anmeones 
R R 
w Wy 
Pa ' . (1) 
A R 
Ww Wy 
P,, 2) 
A R 
a 
When y 
6 
Pa = 2 — and Pp ’ 
A 
d 
All values of y greater than — give negative values for 


u 


ENGINEERING NEWS. 


Py, showing tension on that side. This is the familiar 
“principle of the middle third,’’ which explains why the 
center of pressure should not be allowed to pass beyond 
the hmits of that third. GB in Fig. 3 shows how the 
unit pressures vary in the case considered. The maxi- 


d 
mum value of y is evidently 7 which substituted in (1) 


and (2) gives 
Ww w 
Pa 4—and Py = — 2 - 
A A 
The line G’B’ shows the variation of unit pressures, 
there being tension from D to B. 
From the similar triangles D B B’ and D A GQ’ 


DB BB’ 1 1 

—- =— =-—orDB=—DA 
DA AG’ 2 2 

Showing that with the centre of pressure at A the unit 

pressure at this point is four times what it is under sym- 

metrical loading, and that the total downward pressure is 


carried on — of the base, 
3 


Formulas (1) and (2) are thus seen to be applicable to 
all cases involving rectangular sections. They may be 
applied to any form of section by substituting proper 
values for A and R. Very truly yours, 

R. C. Strachan. 

31 Broadway, N. Y, July 30, 1897. 
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An Erroneous Use of Euler’s Formula. 


Sir: Euler’s formula for the strength of columns seems 
to be a good example of the irony of applied mechanics. 
It is forever leading engineers and others astray and 
producing an apparent conflict between theory and prac- 
tice. While it is only the purely theoretical column 
formula which is true in practice, it applies only to such 


xreat lengths ( high values of — that it is of no practical 
r 

value, and it sould never be used in practice. The use 
of it in practical designing leads to most vicious and 
absurd results, as is well illustrated in your issue of 
July 29, p. 79. That a college professor should have 
been the victim in this case makes the case all the more 
striking, since these are men to whom the profession looks 
for intelligent guidance in such matters. 

In the case of a piston or connecting rod the ratio of 
length to the least radius of gyration is small, probably 
about 40 in the former case, and perhaps 60 in the lat- 
ter. To apply the Euler formula to such a case, with- 
out working out the theoretical ultimate stress per square 
inch as given by the formula, leads to dangerous design- 
ing, even when very large factors of safety are employed. 
Thus in the case of a piston rod, fixed at one end and piv- 
oted at the other, the theoretical unit stress is 


P 97? E* 
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For : =< 40, and E = 30,000,000, we obtain from this 
r 

p == 420,000 Ibs. per sq. in., as the ultimate strength of 
the column, Evidently it would require a very large 
factor of safety, indeed, to make a safe design in this 
case. If the factor of safety were really but 15, as com- 
puted by Professor Barr, the working stress per sq. in. 
would still be 28,000 Ibs. per sq. in., which being reversed 
a practically infinite number of times would soon fail, 
even if made of steel. As a matter of fact, the factor 
of safety in this case for the average practice given by 
Prof. Barr is nine times 15, or 135, when com- 
pared with the computed strength, using the correct form 
of the Euler formula. 

A similar criticism applies to the connecting-rod discus- 
sion. In fact, the Euler formula should never be used in 





y= (1) 


machine design, since it applies only to values of — 
r 
over 100 for pivoted ends, and over 150 for flat ends, and 


in machine construction. 
J. B. Johnson. 


Washington University, St. Louis, Mo., Aug. 4, 1897. 

(In accordance with our usual custom, we sub- 
mitted a proof of the above letter to Prof. Barr 
and append his reply herewith.—Ed.) 


Sir: Through the courtesy of the Editor, I have been 
given an opportunity to reply to the above criticism of 
a paper which I recently read before the American Society 
of Mechanical Engineers, an abstract of which appeared in 
the Engineering News of July 29. I regret that Professor 
Johnson, who is a member of the Society, did not offer 
his objections, as a discussion of the paper, so that the 
matter might appear in the Transactions. 

1 am well aware that there are restrictions surrounding 





*Prof. Barr had unity in place of 9 in thig equation, 
which error made his results seem more reasonable, 
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the application of the Euler formula, and I know 
one better qualified to define the limits than the w; 
the above communication. It is quite possible tha 
in error in applying this formula to the piston ; 
connecting rods of engines, but there seems to b 
extenuating circumstances which I beg to submit 
fense. 

In the first place, I will discuss, as briefly as ; 


the value of the coefficient used in the formula fo: 
rods. Professor Johnson says that this should be 


for a piston rod ‘‘fixed at one end and pivoted 

other.’’ I shall not attempt to contest this value { 
end conditions which he assumes. My paper, as pri 

to the Society, and also the abstract in Engineering > 
contains the following brief statement of the cons 
tions which led me to assume somewhat different en: 
ditions for the strut: ‘‘The piston rod is conside: 
coming under the case in which the strut is fixed a: 
end and free at the other. It may be urged that the ¢, 
constrain the outer end; but many forms of guides 
poorly adapted to exert constraint against lateral fle) 
and it is better to provide the slight increase of diay 
required to avoid such side pressure on the guides. 

other words. I suggest designing the rod for suffi 
rigidity to avoid a tendency to crowd against the gu 
and cramp the crosshead under the strut action; no: 
pending upon the guides to keep the outer end in 

With the end conditions which I assumed, I beliey, 
coefficient %, and the factor of safety of 15, are « 


The coefficient of % instead of — as given in equa 
4 


(1) of Professor Johnson’s letter, makes the stress 
than 47,000, instead of 420,000; and with the facto: 
safety of 15, the working stress becomes 3,125. 

Had I taken the end conditions suggested by Profs 
Johnson, I should have obtained his factor of safety of 1 
which covers a contingency for which I endeavored tw | 
vide by my assumptions as to the probable end cond:t; 

Of course it is not to be expected that any assump 
which may be made as to end conditions will be fully 
ized in such an application. In such cases, the best | 
can be done is to assume the most unfavorable condi 
against which the designer may be reasonably expect: 
provide, and then to use a factor of safety to cover 
contingencies. The farther the rational analysis is 
ried, if it does not exceed the bounds of reasonable pr 
bility, the smaller the element of ignorance in the fa 
of safety. Perhaps my view as to what the end conditi 
may approach, constitutes an error in judgment calcula 
to introduce ‘‘vicious and absurd results;’’ but I aim st 
inclined to adhere to it rather than to treat the piston . 
as fixed at cne end and pivoted at the other. 

While the issue which Professor Johnson raises is th: 
propriety of using the Euler formula at all, this depend 
largely upon the validity of my assumptions as io the 
end conditicrs, Assuming these conditions to apply to tl 
case of the piston rod, we will now examine for limiis b 
yond which the Euler formula is applicable. In a work on 
*“‘Modern Framed Structures,’”’ by Professor J. B. Johnson, 
of Washirgton University (page 146), I find: ‘‘The short 
est length of column which could act in this way (i. e. 
fail by bending alone) would be found by making p a- 
large as possible, or when p=f= elastic limit.”” In a 
mcre recent work by the same author, I find the elasti 
limit for Bessemer stecl, under compression, given 
above 41,000 Ibs.; and also the state.went: “It will not b 
appreciably im error to call the modulus of elasticity o! 
steel 30,000,000."" To be conservative, p, the stress at th: 
elastic limit of steel piston rods will be taken at only 3) 
000 Ibs.; and E will be taken at 30,000,000. In the Euler 
formula corresponding to the end conditions which I hay 
assumed in this work: 

x 2 1 n f= 
Pr RR EEE os — — =_— = 
4 ( 8 r 2 p 
n 
2 


1 
r 


30,000, 000° 
—_ am 5). 
30,000 


For a solid circular section, the radius of gyration, r, |s 
% d, in which d is the diameter of the rod. Hence 





1 41 
—-=—= W. .. 1 = 12.5 4. 
r a 


From the above, it would appear that the Euler formui« 
may be used when the length of strut exceeds 12.5 diaw 
eters. This would include nearly all of the piston rods © 
long strcke slow speed engines; while many of the hix 
speed engines would fall somewhat below this limitine 
ratio, ‘. 

To illustrate the degree of viciousness in using the Eu! 
formula for a short stroke engine, assume an engine 1b - 
20 ins.; boiler pressure, 100 Ibs.; steel piston rod, ultima’: 
strength 60,000 Ibs.; factor of safety 15. The formula of 
my paper, for a factor of safety of 15 on the basis of m 
analysis of the case, gives: 


a=0.16 yp DL; ord = 0.145817.9 z= 268. 








\ugust, 19, 1897. 





dered as a short strut, the load is 20,000 Ibs., and 


a , factor of safety of 15, the working stress should be 
; bs., hence the cross section of the short strut should 
i in area of 5 sq. ins.; o rthe diameter should be 2.52 


While this rod may not be quite long enough to 
y pure flexure, it is rather long for a simple short 
ind the error resulting from treating the rod as a 
trut is on the side of safety. 
gard to connecting rods, I must content myself with 
atement that these often buckle in service, but sel- 
if ever, fail by direct crushing. I have already taken 
uch space to warrant any separate discussion of con- 
g rods. These, in common with most of the mem- 
f a steam engine, cannot ordinarily be subjected to 
1 analysis, and in all such cases, the analysis can only 
the line of prevailing tendencies. 
N. ¥., Aug. 14, 1897. 
—_—_e__———_- 


Notes and Queries. 


John H. Barr. 


ica, 


D. H. (Montreal) wishes to know whether a car trans- 
r ferry has ever been used for electric railways, the 
boat or barge being hauled across the river by a 
ng engine operated by an electric motor. 


ae 


A CALCULATING MACHINE FOR COMPUTING 
PAY ROLLS. 


the making up of a pay roll as at present 
with few exceptions, each man’s time must 
multiplied by his rate of pay per hour. Where 
tions appear, either in time or rate, a consider- 
amount of mental effort and time are neces- 
sary and a considerable chance of error is intro- 
ed. 
The device is intended ob- 


illustrated below to 
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NEWS 

the amount due. The machine about 12 ins. 
long, stands 6 ins. high, neat in appearance 
and well made. The machine is sold at a moderate 
price, and will prove of great value to contractors 
railways and any employer 
erable scale It is manufactured by the Lightning 
Calculator Co., 120 Liberty St., N. Y¥., who furnish 
cylinders for standard rates 
cial scales where 


is 


is 
of labor on any consid- 


of wages, or with spe- 
required. 


a ——. ———_____- 


THE PHILADELPHIA MUSEUMS. 
The development of the 


foreign commerce of this 
country has made it increasingly important that 
business men and manufacturers shall be able to 
»btain readily detailed information respecting the 
resources, natural traffic 
facilities, and trade for- 
eign countries, and has, 
within the last few 
stitution for this purpose 
Philadelphia Museums and supported by the 
city and state and a number of influential socie 
i and individuals The objects of the 
ion, as stated in a descriptive pamphlet, 


products, manufactures, 
requirements, etc., of 
the city of Philadelphia 
established a 
which is 


large in- 


known as the 


years, 
is 
ties institu- 
t are as 
follows: 


1. To bring before our manufacturers, dealers and con 
sumers, all the varied products of the world, that they 
may make the best selection for their own special interests. 

2. To publish concerning these products all scientifi 
and useful information which may aid the manufacturer 
and consumer in their choice 

3. To place on exhibition manufactured products from 
foreign countries, in order that manufacturers 


our may 
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A CALCULATING MACHINE FOR COMPLTING PAY ROLLS. 


viate these chances of error and greatly economize 
the labor required for computing wages. Instead 
of the bookkeeper each week figuring out certain 
combinations of so many hours at such a rate, the 
manufacturers of the machine have calculated all 
numbers of hours, from one to three hundred per 
week, at all rates of pay, from $3 to $21 per week, 
ind arranged these values in such a way that the 
»perator may set the machine and read the results 
directly with no mental effort or chance of mis- 
take. The auditor of a large New Jersey railroad 
company which has given the machine a thorough 
trial, states that one man with the calculator can 
do the work of four men without it in making out 
pay rolls. 

As can be seen from the cut, the machine consists 
ff a cylindrical metal case, with a narrow slit ex- 
tending its whole length, supported at the ends by 
two light standards. Along the upper edge of the 
slit is a celluloid strip with two rows of figures, 
the upper being dollars per week and the lower 
ents per hour. Another line of figures just below 
gives cents per half hour. Inside the casing is a 
ylinder of light wood to which the projecting 
knobs are fastened for convenience in turning. 
\round the left hand edge of this inner cylinder 
s a series of prominent numbers, usually from 1 to 
t4, which indicate hours worked per week. On the 
same line with each of these and extending the 
vhole length of the cylinder are rows of figures 

hich are the results of multiplication spoken of 

fore, and are all covered by the casing but the 
ne under the slit. To make clear the method of 
eration, assume that a man works 32 hours dur- 
ng a certain week at the rate of 2544 cents per 
tur, what should he receive? Turn either knob 
ntil 32 appears on the left, then glance along 
he upper scale until 2344 is reached and directly 
elow on the cylinder will be found $7.52, which is 








be properly informed concerning all markets which they 
ought to enter or control. 

4. To gather from all parts of the world, and to make 
immediately available to our business men, full and spe- 
cific information concerning trade opportunities. 


The immense collection of exhibits of the varied 
products of the world at the Columbian Exhibition 
in 1893 suggested to the promoters of this project 
the possibility of making a permanent collection 
of this character, and in October, 1893, the City 
Councils of Philadelphia passed an ordinance ap- 
propriating $100,000 towards the necessary ex- 
penses. Extensive exhibits were secured from Aus- 
tralia, Japan, India, Africa and the Central and 
South American states, and these have been sup- 
plemented by the work of special commissions and 
agents in foreign countries. The collections were 
stored in the City Hall and other buildings until 
the proper quarters could be secured. In August, 
1895, the old offices of the Pennsylvania R. R., on 
South Fourth St., were leased for a term of five 
years, and these offices afforded about 200,000 sq. 
ft. of space, included in more than 100 rooms. 

In June, 1894, the City Councils passed an ordi- 
mance creating a Board of Trustees to organize 
and direct the institution. In June, 1895, they 
passed an ordinance granting the trustees eight 
acres of land, and in 1896 eight acres more were 
added. On this land buildings will be erected, the 
plans of which have already been prepared. From 
1893 to December, 1896, the city had made appro- 
priations aggregating $410,000, and during the 
present session of the Pennsylvania Legislature 
a bill was introduced asking for an appropriation 
of $500,000 for building purposes. 

The Board of Trustees created under the ordi- 
nance of 1894 consists of the Governor of Pennsyl- 
vania, Mayor of Philadelphia, Presidents of Select 
and Common Councils of Philadelphia, President 





of the Board of Public Education of Philadelphia 
the Superintendent of the Public Schools Phila 
delphia, the State Superintendent of Public !n 
Struction, and the State Commissioner of F 
estry. All these are ex-officio members All 
trustees are life members of the Board, havir 
been appointed by the Councils and approved by 
the Mayor In order to conduct the work of the 
institution on a broad basis, a National Advisory 
Board was organized, which consists of members 
elected by the Chamber of Commerce, Boards 
Trade and = other commercial organizations 


throughout 
ganizations 


the country. 
Mexico 


Various commercial 
and Central and 
American states have also accepted invitations t 
Individ 


a 
ountry car 


of South 


appoint delegates to serve on this Board 
ual business concerns throughout the « 
secure membership on payment of a moderate fi 
which entitles them to reports 
kets to their special interests 

The organization of the Museums is divided int 
the following departments 

(1) Department of Raw Products 
partment all exhibits are arranged ac 
ountries and according to kir f 


on the vari 


us ma 


of the world relating 


In this dé 
ording 


ids 


products. Un 


ler the first classification a visitor may study the 
resources and commercial features of any parti 

ular country, and can ascertain the means of 
transportation and manner of ymmunication 
with other countries of the world, while under th 
second classification a manufacturer of any on 
lass of goods can see before him samples of the 
raw and finished material of similar manufa 


turers in almost every other country. 
(2) Scientific Experimental De 
The object of this department is to make a careful 


study of the scientific dif 


and partment 


and economic value of 


ferent products, such as tan-barks, vegetab! 
fibers, gums and resins, et New articles will be 
subjected to tests to determine their commercial 
ind practical value. This department will issu 


publications giving particulars of these researches 
and will co-operate with foreign scientific bodies 

(5) Exhibit of Foreign Manufactures.—This is a 
collection of samples of now being 
sold in foreign countries, more especially in the 
markets of Mexico, Central and South America 
Australia, South Africa, and other new fields now 
being opened to American commerce. The object 
of this is to show to the American manufacturer 
what his competitors are doing in the foreign trad: 
of these countries and give him sufficient infor- 
mation to judge whether it will be advisable for 
him to attempt to enter any particular market 
Novelties and improvements introduced by for 
eign manufacturers will be promptly noted. 

(4) Commercial Library.—The library has al 
ready received many hundreds of publications re 


merchandise 


lating to trade, commerce, and finance, including 
a great number of technical and trade journals, 
statistical publications, consular reports, govern 


ment reports, etc. s00ks of reference in various 


languages, and business directories, are kept on 
file and carefully indexed so as to be readily 
available. 

(5) Bureau of Information.—The work of this 


bureau is to bring together all possible informa- 
tion relating to foreign commerce, and to index 
and compile this information as to make it 
readily accessible to each individual interest. The 
information obtained from trade journals and re- 
ports is supplemented by extensive correspon- 
dence, and by communications from about two 
thousand special correspondents. This bureau fur- 
nishes information 1s to prices of raw material in 
various countries, approximate quantity available, 
means and cost of transportation, and particulars 
of treaties, customs duties, rates of exchange, cur- 
rency, freight rates, and systems of commercial 
relations. This bureau also furnishes regular 
monthly reports to manufacturers who are sub- 
scribing members of the Museums,and hasat hand 
a very complete card index of all the prominent 
business houses in Australia, Japan, Africa 
China and South America, these being arranged 
according to the lines of goods in which they 


so 


India 


are 


dealing These card files are kept corrected to 
date and are loaned to the subscribers of the Mu 
seums. 


The information collected and compiled by this 
bureau is distributed to the subscribers who 


pay 
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an annual fee of $50, which is the estimated price 
for copying all reports, for card files and postage. 
To casual inquirers, the bureau answers in every 
instance, if possible, the first inquiry without 
charge, but advises that any additional informa- 
tion must be procured by becoming a subscriber 
to the institution. All individuals who call person- 
ally at the Museums are given full access to in- 
formation, free of charge, with such explanation 
as is found necessary and desirable. At the pres- 
ent time the officers of the Museums are as fol- 
fows: Director, Wm. P. Wilson; Chief of Scien- 
tific Department, Gustave Niederlein; Chief of Bu- 
reau of Information, Wm. Harper. The officers of 
the Board of Trustees are as follows: President. 
William Pepper; Vice-President, Charles C 
Cramp; Treasurer, Sidney L, Wright; Secretary, 
Wim. P. Wilson. 
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EXPERIMENTS ON THE REMOVAL OF IRON FROM 
GROUND WATER AT PROVINCETOWN, MASS. 


Coke breeze as a filtering material to remove 
iron from ground water at Provincetown, Mass., 
has been tried experimentally with marked suc- 
cess. The tests were made by Mr. H. W. Clark, 
Chemist in Charge of the Lawrence Experiment 
Station. The water was passed through a small 
filter containing the coke breeze (screenings from 
commercial coke) to a depth of 34% ft. A removal 
of 0S’. of iron in the applied water was effected 
while operating the filter at the rate of 1,000,000 
gallors a day, and this was continued for several 
months. Later, a larger filter, 13.7 ft. in diameter, 
wis installed at Provincetown (the small filter 
having been at Lawrence), but this gave only 93% 
removal at the rate of 1,000,000 gallons an acre a 
day. The coke layer was thinner here, and the 
water was not well distributed over the surface, 
resulting in uneven rates of filtration at different 
parts of the bed. Aeration, followed by filtration 
through sand, removed only 20% of the iron, when 
filtering at the rate of 1,000,000 gallons per acre 
per day, and 80% when filtering at one-tenth this 
rate. Long-continued aeration gave no better re- 
sults, and it was finally determined that the aera- 
tion was of no value, for this particular water. 

The efficiency of the coke is attributed by Mr. 
Clark to the chemical action of the metallic iron in 
the coke, changing the iron in solution in the water 
to ferrous, and then to ferric hydrate, in which 
latter form it is filtered out by the mechanical 
action of the coke. Mr. Clark also found that the 
passage of water through iron filings and turn- 
ings, with subsequent sand filtration, would re- 
move the iron. This is similar to the Anderson 
process of treating water for ordinary purification, 
but this process has never been used to remove 
iron, so far as Mr. Clark knows. 

The water at Provincetown is drawn from a sys- 
tem of 5-in. driven wells, having an average depth 
of 28 ft. The iron in the water has increased year 
by year since the wells were put in use, having 
averaged as follows: 0.1840 parts per 100,000 in 
1898: 0.2212 in 1894; 0.8764 in 1895, and 0.4950 
during a part of 1896. Provincetown, it may be 
added, is situated on Cape Cod, and is nearly sur- 
rounded by the sea. 

The above information is extracted from a paper 
by Mr. Clark, printed in the Journal of the New 
England Water-Works Association for June, 1897. 
Mr. Clark informs us in a letter dated July 19, 
1897, that with the introduction of better methods 
for distributing water over the larger filter no bet- 
ter results were obtained than formerly. This fil- 
ter, however,. was located in town, and received 
the water after having passed through the stand- 
pipe. A third filter, located at the pumping sta- 
tion and receiving the water just as it came from 
the wells, was operated for three months at a 
higher rate than the town filter and removed a 
much larger percentage of iron than did the latter 
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JAMES ANDREWS. 


Mr. James Andrews, who died, on July 6, at his 
residence in Allegheny, Pa., was the President of 
the Pittsburg, Iron & Steel Co., and for many 
years was prominently identified with some of 
the greatest engineering enterprises of the cen- 
tury James Andrews was born, about 73 years 
ago, on Ingleston Farm, near the village of New 
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Abbey, Dumfrieshire, Scotland. He was appren- 
ticed as a lad to a bricklayer and stonemason, but 
came to the United States in 1840 and located at 
Pittsburg, Pa. After working some time at his 
trade, he embarked in the contracting business 
upon his own responsibility, with a full knowledge 
of the practical part of his business and a rare 
ability in handling men. In 1846 he carried out a 
contract on the old Pittsburg post office building 
under difficult conditions, and his success with 
that work brought him other contracts in tunnel 
and bridge building on the railways in the neigh- 
borhood of Pittsburg. He built the Steubenville 
bridge over the Ohio River. This work brought 
him into contact with Mr. James B. Eads; and 
these two remarkable men became associated in 
business, and when Mr. Bads had successfully 
worked up his project for the St. Louis bridge, the 
first to cross the Mississippi River, Mr. Andrews 
controlled the practical part of the execution of 
this great work. The deep pneumatic foundations 
of that structure, the largest and deepest yet built 
upon that system, were under the especial direc- 
‘ion of Mr. Andrews. And their successful com- 
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pletion in the face of great and then untried diffi- 
culties, is said to have been largely due to his per- 
sonal ability, energy and undaunted perseverance. 

After the completion of this structure Mr. An- 
drews was associated with Mr. Eads in his project 
for opening the mouth of the Mississippi River by 
a system of jetties. And at the close of the long 
preliminary struggle in inducing the government 
to accept the plans proposed, Mr. Andrews was 
placed in charge of the execution of the work, 
and, after investing his own fortune in the enter- 
prise, he again succeeded in obtaining the results 
sought for, and wealth and fame followed for both 
of the men to whom the United States is so large- 
ly indebted for this most important public im- 
provement. Mr. Eads is entitled to all the credit 
for conceiving the plans, for successfully combat- 
ing a strong opposition and by his personal mag- 
netism and forcible presentation of engineering 
and commercial possibilities inducing others to 
take sides with him; but Mr. Andrews possessed 
rare powers of organization and had great execu- 
tive ability in handling men and carrying on great 
works, elements which are essential to the success 
of any engineering enterprise. 
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After the successful completion of the ) 
sippi jetties, Mr. Andrews and Mr. Eads 
together a tour of the world, and they w. 
recipients of many flattering attentions fro, 
eign governments, and men of note. On th. 
turn to the United States these men embari 
a scheme to construct a ship railway acros 
Isthmus of Tehuantepec; and concessions 
secured from the Mexican government, plans 
perfected in all detail and work was actually 
ed, when Mr. Eads’ death occurred. The pr 
tion of work on the Panama Canal, and the 
ing of the Nicaraguan Canal scheme raised < 
opposition to the Tehuantepec ship railway 
the final refusal of aid by the government c 
all active work upon it to be abandoned; t¢} 

Mr. Andrews, to the time of his death, never { 
to advocate the railway method of connecting 
two oceans whenever the opportunity offered 

Mr. Andrews last great work, still unfinis 
was the organization of the North River Rk; 
Co., for bridging the Hudson River at New yY 
He organized the company with $50,000,000 
ital, and had complete plans prepared for a 
pension bridge with phenomenal span, and d 
of tower foundations. The business depressi 
the last few years interfered with the actual 
cution of this work; but much has been don 
the way of securing legislation and in dey 
ways and means that may culminate in the : 
future intheerection of the world’s” great 
bridge. 

In addition to these greater enterprises, 
Andrews was a very busy man in other direct 
For many years he was a director in the Fed 
Street & Pleasant Valley Ry. Co., and he 
much to do with the purchase of the old M 
head & McCleane furnaces and iron works 
their reorganization into the Pittsburg Stee! & 
Iron Co. His two sons Eaves and Walter <A: 
drews, assisted him in the management of thes 
works. He was also one of the managers of t! 
Western Pennsylvania Hospital and a member: 
the Executive Committee in charge of the insa: 
asylum at Dixmont. In 1849 Mr. Andrews 
married to Miss Maria Carson, of Allegheny, an‘ 
five sons and three daughters survive him. Wi: 
Mr. Eads, Mr. Andrews gave testimony sv! 
years ago on the then projected Manchester s! 
canal before a Parliamentary Committee. © 
Mar. 4, 1884, the was made an Associate of the |! 
stitution of Civil Engineers. 

Personally Mr. Andrews was a modest man with 
a very high sense of personal honor and business 
integrity, and he possessed in a very unusual ¢( 
gree an organizing and executive ability in plan- 
ning and carrying out large engineering enter- 
prises. From his youth up he was a close observ- 
er of natural phenomena; and his knowledge 0f 
engineering principles, though self-acquired, was 
broad and well founded. He was especially verse‘! 
in hydraulics and his judgment upon river an‘ 
harbor work made him sought after as an exper! 
in this field. 
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FOUNDATION FOR THE CANAL & CLAIBORNE ELEC 
TRIC RAILWAY POWER HOUSE, NEW ORLEANS, LA. 


A building foundation on soft ground whic! 
presents several features of interest has recent!) 
been completed in constructing the new pow! 
house for the Canal & Claiborne Electric Ry., 
New Orleans, La. This building is located on t! 
river front, which is mostly made ground, but 
where the new material is underlaid at a depth 
about 35 ft., with a natural stratum of gravel an! 
shells varying from 3 ft. to 7 ft. In thickness. T! 
existence of this solid stratum determined in lars 
measure the style of foundation adopted, whic! 
as will be seen from the accompanying drawing 
is composed of piles capped with 2 ft. 8 ins. 
stone concrete. Separate foundations are used f: 
the walls of the building and for the machiner) 
and also for each individual unit of the machiner) 
each engine, condenser and boiler being founde 
on a separate cluster of piles. 

The power house is a stone and brick masonr: 
structure 107 ft. 3 ins. long and §7 ft. 2 ins. wid 
divided transversely by a wall separating the boile 
room from the engine room and covered with 
steel truss roof. The building walls are carried ©: 
252 piles arranged as clearly shofn by the draw- 
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4 separate cluster of 36 piles carries the level. As indicating the character of the pile bea! 


q - stack, which is of steel 125 ft. high, and is ing it may be noted that while it was possible, with 
ia ted on a brick base 10 ft. high. The three en- a 5,000-1b. hammer having a 30-ft. drop, to drive 
ire carried on clusters of 45, 51 and 45 piles, the piles from 4 ins. to 12 ins, at the last blow, yet 
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Section C-D. 
PILE AND CONCRETE FOUNDATION FOR POWER HOUSE OF CANAL & CLAIBORNE ELECTRIC RY., NEW 
ORLEANS, LA. 
Ford, Bacon & Davis, New York, N. Y., Engineers. 


respectively, and each condenser foundation has after being allowed to rest a few hours it was not 
four piles. The two boilers rest on 36 piles each. 
Altogether, therefore, there are 477 piles in the 
foundations for the building and machinery. 


The piles used were of yellow pine 50 ft. long. 


with the same hammer and a 50-ft. drop. 
calculated that the resistance was approximately 


Fig. 1.—Bridge Closed. 





ind of diameters at the butt of from 14 ins. to 16 
ins., and at the top of from 10 ins. to 12 ins. These 
piles were driven into the gravel stratum, before 
mentioned, and their tops cut off at a uniform 


tons. 






tor of safety. 








possible to drive the same piles more than \4-in. 
It was 


600 Ibs. per lin. ft. of pile, or about 15 tons per 


pile, and the maximum load per pile was made 8 
When composed of moving machinery the 
load was placed still lower to ensure a greater fac~ 





After the piles had been cut off to a unif 
the earth betwéen 
fi ft 
blue 


secure a Sa 


them was exe 
their tops. This 
mud and very ur 
tisfactory 
first 


rvated to a depth 
arth was a kind of 
There 


and 


below 
fore, to 


stabl 


clay 


bond between it the con 


id bety 
crete capping the layer of concrete was laid 


iry and thoroughly tamped into the soil, depend 
placed upon 
ment sufficis 
This dry concrete 


part Dyckerhoff Pe 


ence being the water in the soil 


wet the ce ntly to 


cessary set. layer of ! was com 
rtland cement, tw 
parts sand and three parts of granite crushed t 


diameter this foun 


pose d of one 


pass a 1'4-in ring. On top of 


dation or “‘binder’’ layer the concrete of the same 


composition but mixed with water was laid to the 
dimensions indicated by the drawings. Especial 
care was used both in mixing and laying the con 
crete, and after finishing it was allowed to set for 
ten days before the brick work was begun 

With the preceding description and the drawings 
the construction will be quite clear, and it remains 


only to be noted that after 


machinery, and oft 


of the 
erloads amounting to 


six months’ use 
n with ov 
nO’, the foundation has shown no undesirable ac- 


tion. The work of building the foundation and 
power house was done by Muir & Fromherz, of 
New Orleans, La., under the direction of Ford, 
Bacon & Davis, St. Paul Building, New York city, 
the engineers for the Canal & Claiborne Ry We 
are indebted to the engineers for the use of the 
drawings from which our illustration has been 


prepared, 


— EE 


MICHIGAN STREET DRAWBRIDGE, BUFFALO, N. Y. 


We illustrate herewith adouble, hinged lift bridge 
recently completed across the Buffalo River at Buf- 
falo, N. Y., which presents sev: 


ral novel engineer- 


ing features in mnection with its operation and 
construction. This bridge crosses the river near 
Michigan St., and replaces an iron swing bridge 
built about 25 years ago. The old bridge having 
become inadequate for the traffic, it was decided 
in 1895 to replace it with a new structure, and as 
the shipping interests urged that the new bridge 
should be a folding bridge of long span and capa 
ble of quick operation, general specifications for 
this type of structure were prepared by Mr. Sam 
uel J. Fields, M. Am. Soc. C. E., then City Engineer 
of Buffalo. These specifications called for a clear 
span of 150 ft., a roadway 22 ft. wide, and two 


sidewalks 514 ft. wide each, and required that the 


bridge should consist of two independent halves 
so hinged at the shore ends as to open vertically 
The bridge was required to be opened in one min- 
ute. Under these specifications bridge builders 


were asked to submit plans and prices, and a large 
The plan finally adopted was one 
Bridge & Iron Co., of 


a contract awarded to 


number did so. 
submitted by the Wise 
Milwaukee, Wis., 


onsin 


and was 





Fig. 2.—Bridge Partly Open. 
DRAW BRIDGE OVER THE BUFFALO RIVER AT MICHIGAN ST., BUFFALO, N. Y. 


the same company to build the bridge exclusive of 
the foundations for $38,700. 

The substructure plans were prepared to corre- 
This sub- 


spond with the superstructure plans. 






























































































































































































































































































































Leterrier AS 





Structure, Which consists of masonry resting on 
piles and grillage, was let as a separate contract 
by the city of Buffalo in the fall of 1895, and after single hand lever in the engine-house. 
many mishaps, litigations, etc., was finished by the 
contractor's bondsmen in April, 1897. Meanwhile which is carried by the dead load ties B (Fig. 3), 
consisting on each side of two eye bars about 30 
ft. in length, to which the four counterweight ca- 
bles are connected by an equalizing device. The 
1%4-in. crucible steel cables are 62 ft. long, have 
hemp centers, and are provided at each end with 
ordinary babitted socket clevises. They pass over 
two double groove sheaves keyed to the 6-in. shaft 
at top of tower, and are fastened to the shaft of 


was then carried on to completion and opened to 


77 ft. in length and 9 ft. high, were shipped in one 


weighing 17 tons each, in the same manner. In 
the erection of the tower spans, counterweighted 
tracks, ete., a large frame bent 56 ft. in height 
running on the sidewalks of the tower span was 
employed and the iron-work of the swinging span 
which hinges at the foot of the tower by means 
of 8-in. pins in bronze bearings was put together 
and the oak floor laid while the trusses were in a 
vertical position. The photographs made by A. W. End 
Simon, Buffalo, N. Y., Figs. 1 and 2, show the gen- 
eral appearance of the bridge in its closed and 
open positions, and the drawings, the arrange- 
ments of machinery, operating screw and strut, 
dead and live load ties, cables, sheaves, counter- 
weights, engine-house, etc. 

The live load ties, Fig. 3, consist of two 6 x 14%-in 
eye bars laced, and hinged at ends and center, In 
order to accommodate the length of bars when the Mat 
swinging span is in an upright position, the pin 
at the upper end of the live load ties is allowed 
a vertical motion of about 2 ft., and is arranged 
so that it is locked automatically when the bridge 
is in a closed position. This arrangement, in con- weight track. This track consists of two 60-lb. 
nection with the back strut, holds the live load ties T-rails spaced 3 ft. c. to c., and supported by the 
in position and effectually prevents excessive vi- 
brations which were feared on account of the long 
overhanging arms, The back strut is provided plates under the curved rails. Calculations to de- 
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with a locking wedge at its rear end which is 
thrown into position when the bridge is down by a 
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FIG. 3. SIDE AND END ELEVATIONS OF MICHIGAN ST. DRAW BRIDGE, BUFFALO, N. Y. 


the bridge company had manufactured and shipped the counterweights by means of a _ connecting 
a portion of the bridge material, which was stored hanger, as shown on plans, 


Buffalo from Feb, 1896, to Feb., 1897, when The total counterweight of one side is 70 tons, 
the erection of one side was commenced, This half each one-half, or 35 tons, is made up of ten large 
almost completed by April, when the sub- castings and of six smaller ones assembled upon a 


structure on the other side was ready. The bridge G-in. shaft 8 ft. long. The ten main castings are 6- 
ft. 6 ins, in diameter and 5 to 7 ins. thick. Two of 
travel in the latter part of June, 1897. During the them are grooved to run upon the curved counter- 
progress of the work on the new structure, the old 
swing bridge which had been temporarily set up a 
short distance down stream was opened for vessels 
40 or 50 times a day. 

The erection of the new bridge was accomplished 
entirely without falsework and without interfering 


navigation. The trusses of the lift span, 


and the big tower legs, 75 ft. high and 


Elevation. 


Ene News 


Is" 








The dead weight of each moving span is 60 tons 


RN foadnay 
orade 







girders, as shown on the drawing. A small ad- 
justment is provided for by means of shimming 
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termine the correct shape of the curved trac} 
quite tedious owing to the fact that the back 
live load ties, varying length and direction 
cables, ete., had to be taken into conside: 
Fixed spans at shore ends are anchored a 
uplift by means of long anchor rods built int 
masonry. 

The power for operating the bridge is app) 
the moving span at the hip A, through th 
ating strut B, by means of the screw G. Thi 
triple screw about i8 ft. long and 6 ins. in 
eter. It has a % x %-in. thread, and a 4 
picch, and requires 46 revolutions, or a st 
15 ft. 34% ins. to open the bridge. The screw 
is held in position by means of the thrust bh 
This is a bronze casting with grooves to recei\ 
collars turnel] on the screw shaft. The bronx: 
through which motion is conveyed to the ope: 
strut is mounted on a traveling carriage with 
and bottom tracks to take up vertical rea 
when operating strut is not working in a hv: 
tal direction. Near the thrust box the beve] 

K (Fig. 4), is arranged to slide upon a feath 
order to connect and disconnect the hand gear, : 
vertical shafts of which are carried down to a. 
shaft underneath the roadway floor. 

A 4%-in, shaft extends from coupling L 
sprocket Q. This sprocket has 15 teeth. 
sprocket chain Z is a special Jeoffrey chain r 
mended by L. J. Carter, Mechanical Engineer, « 
cago, Ill. It is intended to transmit a strain 
000 Ibs. at a speed of 250 ft. per minute. The s 
gear O of eight teeth is mounted on a jack shi 
with the sprocket wheel Q to which power from | 
engine is communicated by means of a lighter J: 
frey chain capable of transmitting 1,600 lbs. a: 
speed of about 900 ft. per minute. Both link chai: 
R run on a double sprocket wheel S upon th: 
gine shaft. A jaw clutch working on a feat! 
upon shaft, throws the engine in and out of gea 
The engine itself is a double oscillating reversi|) 
Kriebel engine with 7% x 9-in. cylinders and s) 
of 300 to 350 revolutions per minute. With a boi! 
pressure of 50 lbs. it is capable of opening or c! 
ing the bridge in 45 seconds or less. 

The bridge so far has not been severely tested | 
wind pressure, but since the boilers are built 
carry 150 lbs, steam pressure, while only 50 !b- 
is required to operate the bridge under ordina: 
conditions, it is believed that ample power is in r 
serve to operate the bridge during a moderately 
high wind. On account of requiring less attenti: 
hard coal is burned under the boilers, which are 
the submerged tube type, 4 ft. in diameter and 1!) 
ft. high. The engine houses are conveniently a 


Pian. 


i 425° 42g 223% 42 x ——_— 9 of >i 17'9"- 


G 


Side Elevation. 


FIG, 4.—DIAGRAM SHOWING ARRANGESENT OF OPERATING MACHINERY FOR MICHIGAN ST. DRAW BRIDGE. 


ranged with coal bin, coal hoist, water supply, elec- 
tric lights, etc. 

Both halves of the bridge are practically of iden- 
tical construction. It must be opened 40 to 5!) 
times a day for the passage of vessels. The team 








cust, 19, 1897. 


. ot travel across the bridge is very heavy. 
\ siderable shear and vibration was expected 
the two halves meet at mid-stream on 

of the very long swinging trusses; however, 

i very heavy moving loads it only reached a 
n num vertical or horizontal motion of 4-in 


ac- 


4 iter lock was hardly considered necessary, 
ally a small contrivance consi. ting of a 3-in 
pin at each truss which could be thrown in 
ut by a hand lever was provided. This de- 
ffectually prevents shear and lateral motion 
s worked by the bridge tender, who is in con- 
f the structure and who signals the operators 
engine houses at each side when the bridge 
be opened or closed. 

far the bridge has worked in a very satisfac- 
manner, and it is believed that with ordinary 
i care it will prove to be a reliable structure. 
specifications governed material and 
<manship. The shop inspection was by the 
ysborne Co., of Cleveland, O., and the field inspec- 
was by the Engineering Department of the 

if Buffalo, E. B. Guthrie, M. Am. Soc. C. E., 

f Engineer, and Frank V. Bardol, Assistant 
itngineer in charge. This bridge was designed in 
iil by the Engineering Department of the Wis- 

in Bridge & Iron Co., of Milwaukee, Wis., and 
structural work and machinery was manu- 
tured at its shops and erected by its regular 

s. We are indebted to the builders for the in 
which this article has 


er’s 


nation from been pre- 


ired 
rr op 


rHE HOLLAND SUBMARINE BOAT, the “Plunger,” 
was launched, on Aug. 7, at the yards of the Columbia 
ron Company, at Baltimore, Md. This is the boat built 
for the government on special design for the United States 
Navy. The “Plunger” is 85 ft. long and 11.5 ft. diameter, 
with a light displacement of 155 tons; and when down to 
he load line, with superstructure awash, the tonnage is 
tons. Twin quadruple expansion engines will operate 
vessel on the surface; and when submerged a 70-HP. 
electrical motor will be brought into play. The estimated 
submerged speed is 6 knots per hour; with 15 to 16 knots 
surface. 


at t he 
win 


ICE BREAKING STBAMERS have been sent to Vladi- 
istok by the Russian government in order to try and 
keep the harbor open during the winter, as this will be the 
terminal port of the Siberian Railway, and ordinarily the 
harbor is closed by ice from November to May. The ves- 
els are similar to the ice breakers employed by the Dan- 
Railway to keep navigation open for the car 
transfers or train ferries across the various ‘‘sounds’’ of 
Denmark, 


sh State 


o~ 


4 REVOLVING DOOR FOR WATER TIGHT BULK- 

ads in ships, invented by Mr. William Kirkaldy, of Glas- 
gow, Scotland, has received the approval of the British 
Board of Trade and is now being manufactured by the 
Brandon Bridge Building Co., of Matherwell. The de- 
consists of a hollow cylindrical casing, which is 
bolted to the water-tight bulkhead, one-half of the cyl- 
inder being in one compartment and the other half in the 
compartment adjoining. In the casing are two doorways, 
me at the fore part of the cylinder and one at the aft 
part. Within the casing, and fitting close, is a hollow 
ylinder, which revolves easily, and has one doorway 

rresponding in size to the two doorways in the outer 
ylinder. This inner cylinder is hung from a center bolt 
at the top and revolves on ball bearings. In operation 
ie opening of the inner cylinder is brought opposite one 
{ the openings in the casing, when the person desiring 
to pass through the bulkhead steps inside and revolves 
the inner cylinder until its opening comes opposite the 
ther door of the casing, through which he passes. By 
this arrangement it will be seen that it is impossible for 
ie passage through the bulkhead to be left open, as one 
loor of the casing has to be closed before the other can 
be opened, 


vice 
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A NOVEL GANG-PLANK is being employed by the In- 
ternational Steamship Co., at its wharf at Eastport, Me. 
Owing to a variation of 26 ft. in tide level and the fact 
that loading is accomplished by trucks, considerable 
trouble has always in the past been experienced in load- 
ing and unloading, and at times several men would be 
equired to push the trucks up the steep gangplank. The 
present arrangement, as constructed by the Belknap Motor 
Co., of Portland, Me., is in brief a reversed tread-mill 
operated by an electric motor through suitable gearing. 
The gangplank is a framing supporting a moving floor 
60 ft. long and 4 ft. wide, upon which the stevedores 
‘imply run their loaded trucks and stand until they are 
arried to the top of the incline. It is found that the con- 


veyor is in every way a success and effects a great sav- 
ing in time and money. 
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THE LOSS OF THE STEAMER “MEXICO, south- 
ward bound from Alaskan ports to Seattle, Wash., oc 
curred near Sitka, Alaska, Aug. 5. The steamer was run 


ning-at half speed in a fog when it struck the West Devil 
reef and went deep water in about hours 
rhe taken off in the boats 
their hand baggage was saved, but all the treasure, bag- 


down in two 


passengers wert and some of 


gage and freight went down with the ship. The ‘“‘Mexi- 
co’ was built at San Francisco in 1882. It was 275 ft. 
long, 36 ft. beam, with a depth of 20 ft., and a gross ton- 
nage of 1,340 tons. The engines were of 1,500 nom- 
inal HP. 
- 
A NEW LAKE STEAMER, called the ‘“‘Starucca,”’ of 


5,610 tons displacement and 4,150 tons cargo carrying ca- 
pacity on 16-ft. draft, launched at the Union Dry 
Dock, Buffalo, N. Y., Aug. 5. The vessel will be 
operated by the Union Steamboat Line, controlled by the 
Erie R. R. The dimensions are: Length over al! at rail, 
346 ft. 10 ins.; beam, 44 ft., and depth 2S ft. The vessel 
is built of throughout, the decks. The 
spars, two in number, are also of steel, 100 ft. high, and 


was 


on 


steel including 


24 ins. in diameter at the deck and 6 ins. at the truck 
The water bottom is 54 ins. deep ana tne hold is divided 
into nine compartments by steel bulkheads. The water 
ballast is handled by two Deane vertical duplex steam 
pumps, 8 14 16 ins., and a single system of piping 
with a 10-in. main and 6-in. suction in each compart 
ment. The engine, built by the King Iron Works, Buf- 


falo, N. Y., is of the vertical triple expansion type, with 
three cranks, and cylinders 22, 38% and 64 ins. diameter 
2-in. stroke. The are four in number, 11 ft. 
6 ins, diameter, two of them 15 ft. and two 12 ft. long 
built by the Lake Erie Boiler Works, Buffalo, N. ¥. They 
are designed for 175 Ibs. The boat is 
equipped between decks with a double cylinder 10 x i2-in. 
hoisting engine, with line shafting operating double drums 
for all the hatches; also with a steam capstan and steam 


by boilers 


steam pressure. 


winches, built by the Providence Windlass Co., Provi- 
dence, R. I., and two Dunn stockless anchors made by 
the Standard Steel Casting Co., Thurlow, Pa. The steam 


steering gear is built by Williamson Bros., Philadelphia 
Pa. The electric lighting plant consists of two 5%-K-W. 
125-volt Westinghouse dynamos, driven by two Westing- 
house ‘‘Junior’’ engines, 6 x cylinder. The keel of 
the boat was laid on Feb. 16, machinery is all 
in place, ready for operation. 


5-in. 
and the 


- -——-@ 

THE AMERICAN LINE STEAMER “ST. PAUL” has 
made the trip from New York to Southampton in 6 days, 
13 hours and 37 minutes, starting from New York on Aug. 
4. The time is counted between the lightship, off New 
York, and off Hurst Castle, at Southampton. The “St. 
Paul's’’ previous fastest run eastward was 6 d. 14 h. 21 
min., in Dee., 1895. The Hamburg-American steamer 
“Fuerst Bismarck’ still holds the record over this route 
with 6 d. 10 h. 55 min., made in September, 1893. The 
“St. Paul’ has the westward record of 6 d. 0 h. 31 min. 

o = 

THE FASTEST TRANS-PACIFIC VOYAGE is claimed 
to have been made by the Royal Mail Steamer ‘‘Empress 
of Japan’”’ on her last trip from Vancouver to Yokohama. 
The distance is 4,270 knots, and the trip was made ‘n 
10 d. 3 h. and 39 min. 





ELECTRIC MAGNETS for picking up and handling 
teel or iron plates are now being ased by the Illinois 
Steel C These magnets are double-pole and require only 
4 amperes at 240 volts when handling a 5-ton load, al- 
though they can be wound for any voltage They consist 
of two soft cast-steel poles, of elliptical cross-section, 
the axes being 3 ins. and 24 ins These are bolted to a 


r yoke plate 1 in. thick, which serves the 


soft steel end 


double purpose of completing th magnetic circuit and 
protecting the coils. The poles are placed 7% ins. apart, 
and project 10 ins., and are surrounded by lagnet 
izing coils, which have a section of 7% 1'4 ins., and ar 
inclosed in a water-tight brass casing For further pro 
tection from mechanical injury, heat or moisture the pole 


and coils are boxed in with a \%-in. steel casing. A lift 
ng ring and two handles are provided for lifting and con 
venience in placing. The operati is simple, only quir 
ng some source of curren two flexible ymductors or a 
twin cable and a switch which can be placed 
crane or at the side of the building in some conven 

ition. The manufacturers, the Wellman-Seaver Engines 
ing Co., of Cleveland, O laim that there is no more dan 
ger of dropping loads than with the older forms of suj 
port, and that the convenience and saving in time duc ) 
the ici that the loads are picked up by mere nta mo 


nsate for the cost of the apparatus 


- 


ri 


ELECTRICAL COOKING is be ng considered quite sé 


ously, and there are many who regard it only a matter of 
time before electric cooking and heating will be as ord 

nary as electric ighting now is As an interesting addi 
tion to the information on this subject, Prof. John P 
Jackson's paper, entitled rhe Economy and Utility of 
Electrical Cooking Apparatus, read before the recent 
meeting of the Am. I. E. E., is worthy of attention ro 
give the matter a fair test, cooking apparatus was ob 
tained and meals prepared for a family of six during a 
period of several weeks. Measurements of the time re 
quired and current consumed were made for each meal 
These data were averaged and costs were estimated on 
the basis of 10 cts. per kilo-watt hour, which may he 


taken as a fair average of the rates charged by electrical 
power companies. The results of the 
meal of 13.1 cts., or including 3.5 cts. additional for heat 
total cost per meal of 16.6 cents. Exactly 
the same dishes cooked in the ordinary way required 12.6 
lbs 


age cost of only 3.15 cts. per meal. 


test gave a cost per 
ing water, a 


of coal, which at $5.00 per short ton made an aver- 


It is thus seen cook- 
ing by electricity costs about 5.3 times as much as coal 
cooking. Ironing for five hours, using coal to heat, cost 
while for a shorter period of four hours elec- 
22.7 cts. As a result, it was 
electrical cooking could be 


12.25 cts 
tricity 
that 


cost clearly shown 


while done properly and 
without heat or smell, the cost of electricity due to pres 
methods of 


ent expensive 


chafing 


production limited its use to 


dishes, toasters, curling irons, soldering iron: 


and such operations where alcohol or gas are usually em 
ployed. 
* 


IRON FELT is a new isolating material referred to by 


U, S. Consul Monaghan, of Chemnitz. It is said to be 
made of the best woolen material impregnated by a pa 

ented, but secret, compound, which it is claimed will 
withstand a pressure of 2,220 lbs. per sq. centimeter. It is 


WEATHER TABLE FOR JULY, 1897. (Furnished to Engineering News by the Department of Agriculture. 


Temperature, 
(Degrees Fahrenheit.) 


Stations. 








Wind. Precipitation 


mnelted snow 


rain of 
i inches. 
Velocity in 


Direction 
miles per hour. 


at time 


of max. Heaviest No. of 


Average. Max. Min. Range. Total. { 

“ { Northfield, Vt........ 69.7 95 44 51 6.3 29 SE 04 2.12 Ss 
2 Portland, Me......... 36.1 x8 3 | 37 6.9 40 SE 2.62 .58 10 
= | New York City....... 72.8 89 60 29 10.3 54 NW 9.52 2.56 19 
5 Pittsburg, Pa........ 76.2 99 59 10 5.4 28 8 4.52 1.23 15 
= | Chicago, Ill... ...0. 74.2 95 56 39 13.4 72 Ww 1.47 .37 9 
& J Omaha, Neb. ........ 78.8 102 57 45 vom 43 SW 2.01 1.18 y 
= ] St. Paul, Mion. .. cc. 73.8 94 §§ 39 74 36 Sk 6.35 1.53 13 
¢ | Duluth, Mirn........ 66.4 87 52 35 7.9 48 NW 9.29 4.20 15 
k. Bismarck, N. Dak.... 70.4 99 47 52 8.5 35 SW 1.53 60 10 

\ Average.. | 
Washington, D.C,... 76.9 92 6 31 5.4 34 N 5.78 1.31 16 

3 Louisville, Ky... ‘ 79.4 100 58 42 6.8 32 N 5.21 1.65 9 
® | St Louis, Mo......... 20.6 97 62 35 8.3 28 N 3.23 1.41 9 
= | Savannah, Ga........ 82.0 102 67 35 6.4 36 - 8.10 2.00 12 
o Kansas City, Mo..... 80.4 102 60 42 76 24 s 1.29 2.16 7 
ce J Jacksonville, Fla.... *2.3 99 68 31 7.1 3 sw 3.67 1.85 13 
~ Chattanooga, Tenn.. 73.6 9s 57 41 5.9 32 s 3.43 1.30 13 
= | New Orleans. La..... 83.7 95 71 24 6.6 26 N 4.70 1.60 15 
= | Memphis, Tenn...... 82.1 97 62 35 7.9 Bh NW 2.42 6° 6 
& Palestine, Tex. ...... 84.4 102 67 3% 6.1 36 E 1.01 xO 8 

bc MDP cokecaessis 

a ( Helena, Mont........ 63.6 95 42 Be 8.0 is sw 189 78 11 
= } Port Angeles,Wash.. 55.1 67 44 23 7.9 34 Ww a8 34 
= San Francisco, Cal .. 48.2 RQ 47 3% 14.3 329 Ww T T tote 
~ | Salt Lake City,Utah. | 71.9 98 49 49 63 32 69 59 5 
6 1 Santa Fe.N. Mex.... | 67.0 85 43 2 5.8 33 NE 2.85 61 14 
g | Deuver, Colo......... | 69.8 96 43 53 7.6 48 w 2.06 94 ” 
= | Yuma, Ariz.......... | 911 | 212 _ 69 53 — 35 SE T T ‘al 
F | MVOC s.ccecsscces | 
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to be placed between ties and rails to deaden sound and 
prevent shock. It has been tried on a section of Berlin’s 
elevated railway where 360 trains pass daily, and the re- 
sult is said to surpass the most sanguine expectations, as 
the noise Ils reduced to a minimum and the wear and tear 
diminished, 
> 

A STREET IMPROVEMENT TAX has been levied on 
bicycles in Chicago, at the rate of $1 per bicycle, whether 
single or tandem. The money collected will be expended 
without delay, no council order being required to au- 
thorize the expenditure. The license badge is of aluminum, 
and is clamped to the front fork of the bicycle in such a 
way that it cannot be removed without being broken. The 
police are made responsible for all unlicensed wheels 
within their districts. 

> 

THE QUESTION OF CONTROL OVER IRRIGATION 
water by the State Engineer having been raised by Mr. 
Willard Young, State Engineer of Utah, State Attorney 
General Bishop gives the following opinion, as founded 
on the laws of 1897: To secure uniformity of measurement 
of water taken from public streams, it is the duty of the 
State Engineer to issue special instructions as to the proper 
methods of water measurement to all superintendents of 
irrigation ditches. But with the issue of the instructions 
the authority of the Chief Engineer ceases, and he can 
not compel obedience to them; for, if these instructions 
are ignored, there are other provisions of the law cover- 
ing such cases, 

ii ° sa 

THE BULLET-PROOF CLOTH, invented by Casimir 
Zegien, and which lately produced so much discussion in 
Europe, has been tested at Fort Sheridan, Chicago. The 
test is reported as being made under Col. Robert Hall, of 
the 4th U. S. Infantry, and with a Krag-Jorgensen rifle. 
The result is said to have been a triumph for the cloth, 
which fulfilled all the claims made by the inventor. 


on cc (i 


BOOK REVIEWS. 


MAXIMUM STRESSES IN FRAMED STRUCTURES.—By 
p William Cain, M. Am, Soc, C, E. New York: D. Van 
Nostrand Co. Boards; 4 x 6 ins.; pp. 182; illustrated. 
The present edition of Prof. Cain's familiar little book 
has been practically rewritten and the scope of its con- 
tents considerably changed. As the book is now, it is 
s short treatise on the calculation of strains in framed 
bridge trusses of the types commonly used in American 
bridge practice, both for uniform and concentrated wheel 
loads. Although a small book the author has succeeded 
in presenting his subject in a very complete and clear 


manner. 

SURVEYOR’S TABLES.—Being the Tables from the; 
Manual of Land Surveying. By F. Hodgman. 1897. 
F. Hodgman,, publisher, Climax, Mich. 4% x 7 ins.; 
flexible back; 32 blank cross-section pages; pp. 126. 
$1.50. The “regular edition,” differing only in qual- 
ity of paper and binding, $1.00. 

Commencing with directions for the use of tables, the 
latter include the following: Logarithms of numbers to 
100,000; natural sines and cosines; natural tangents 
and cotangents; logarithmic sines, cosines, tangents 
and cotangents; traverse table; natural secants; azimuth 
of Polaris; multipliers of R.; angles of elevation; mean re- 
fraction; acreage of open drains; acreage of tile drains 
and capacity of tile; azimuths of tangent; offsets from 
tangeut; minutes in decimals of a degree and inches in 
decimals of a foot; radii and deflections; tangents and 
externals to 1 curve. An appendix gives useful ex- 
tracts from the U. 8. Surveying Instructions, 1894. 


THE OFFICIAL RAILWAY LIST.—A Complete Directory 
of the Presidents, Vice-Presidents, General Managers 
and Assistants, General and Division Superintendents, 
Chief and Assistant Engineers, Secretaries, Treas- 
urers, Auditors, Traffic Managers, General Freight 
Agents, General Passenger and Ticket Agents, Bag- 
gage Agents, Superintendent of Telegraphs, Purchas- 
ing Agents, Fuel Agents, Car Accountants, Superin- 
tendents of Motive Power, Master Mechanics, Master 
Car Builders, Master Car Painters, Foreman of Re- 
pairs, Roadmasters, etc., of railways in North Amer- 
ica. A handbook of useful information for railway 
men. Sixteenth year. Charles A. Blake, Editor; Ed- 
win N. Lewis, Manager. Chicago Railway List Co. 
Cloth, oblong; 3% x 8 ins.; pp. 412. Cloth, $2.00; 
flexible leather, $3.00. a 

With so full a title, little further need be added as to 
the purpose of this useful publication, other than to say 
that it carries out its promise in a manner creditable to 
its editor. The ‘useful information” referred to relates 
to standards in car and track equipment, illustrated, and 
to handy tables and good advice intended for railway 

men, . 


HYDRAULIC MACHINERY: With an Introduction to 
Hydraulics.—By Robert Gordon Blaine, M. E., Assoc. 
M. Inst. C. E., Senior Demonstrator and Lecturer in 
the Mechanical Engineering Department of the City 
and Guilds of London Institute’s Technical College, 
Finsbury. London: E. & F. N. Spon. New York: 
Spon & Chamberlain, Cloth; 5% x ins.; illustrat- 
ed; pp. 388; $5.00. 

This work is intended for class use as one of the Fins- 
bury Technical Manuals; but it is of value to all engineers 
as bringing the subject of hydraulic machinery up to date. 
The introduction to hydraulics is put in a very practical 
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form, with illustrations drawn from familiar machines, 
such as the Greathead tunneling shield, the jet-pump, wa- 
ter meters, etc. The various chapters take up the hy- 
draulic press, jet propulsion, nozzles and jets, water 
wheels, centrifugal pumps, turbines, speed regulators, 
hydraulic transmission of power, hydraulic cranes, canal 
lifts, engines, bridge and dock machinery, machine tools, 
brakes, rams, etc. Under each of these heads many theo- 
retical and practical data are given, with full illustrations 
of late application of hydraulic power. The whole sub- 
ject is very well handled, and Mr. Blaine is to be congrat- 
ulated upon producing a new book upon an old subject 
that is both interesting and valuable as a text-book and 
book of reference. 


ELEMENTS OF THE DIFFERENTIAL AND INTEGRAL 
CALCULUS, WITH APPLICATIONS.—By William 8. 
Hall, E. M., ©. E., M. S., Professor of Technical 
Matherratics in Lufayette College. New York: D. Van 
Nostrand Co. Cloth; 8vo.; pp. 249. $2.25. 

The preface to the book states that it is intended for 
colleges end technical schools. The object has been io 
present the calculus and some of its important applica- 
tions simply and concisely, and yet to give as much as 
it is necersary to know in order to enter upon the study of 
those subjects which presume a knowledge of the calculus. 
The book will be found to be adapted to the needs of the 
mathematical student, and will also enable the engincer to 
get that knowledge of the calculus which is required 
by him in order to make practical application of 
the subject. All of the formulas for differentiation 
are derived by the method of limits, but the dif- 
ferential notation is fully explained and is em- 
ployed when there is any advantage gained by so doing. 
Practical applications of the calculus are given at some 
length, and numerous problems from mechanics and 
different branches of applied mathematics are given. 
A chapter on differential equations 1s included and a 
table of integrals is appended. The book is handsomely 
printed and we have no doubt it will prove to be an excel- 
lent text book for technical schools. 


THE MINERAL INDUSTRY; Its Statistics, Technology 
and Trade in the United States and Other Countries 
to the End of 1896. Vol. V. Edited by Richard P. 
Rothwell, Editor ‘‘Engineering and Mining Journal.” 
Scientific Publishing Co., New York and London. 
Cloth; 8vo.; pp. 865; $5. 

The present volume of ‘‘Mineral Industry” is a worthy 
companion of the four annual volumes which have pre- 
ceded it. It is an exhaustive compilation of the mineral 
statistics of the world, with elaborate reviews of the 
trade conditions existing throughout the year 1896 in 
every branch of the mineral industry, together with a 
series of technical articles by many of the leading mining 
engineers and metallurgists, both of this country and 
Europe. The following is a list of the principal techni- 
cal articles: ‘‘Metallurgy of Tin,’’ by Prof. Henry Louis; 
“Cement Manufactured in Great Britain,’’ by W. H. 
Stanger and Bertram Blount; ‘‘Progress in Electro-Chem- 
istry and Electro-Metallurgy in 1896,"" by W. Borchers; 
“Missouri Clay,’’ by Charles Rollin Keyes; ‘Present 
Practice in Coal Washing in Germany and England,’’ by 
Richard Cremer; ‘‘Modern Coke-Ovens and their By-Pro- 
ducts,”” by George Lunge; ‘‘The Barrel Chlorination Pro- 
cess,"” by John E. Rothwell; ‘‘Chloridizing Roasting of 
Caleareous Silver Ore,” by Otokar Hofmann; ‘‘Hydro- 
Metallurgy of the Precious Metals,”” by Henry Wurtz; 
‘‘Manufacture of Basic Iron in Alabama,’’ by W. B. Phil- 
lips; ‘‘Recent Improvements in Lead Metallurgy,”’ by H. 
O. Hofman; “‘The Petroleum Fields of Wyoming,’ by 
Wilbur C. Knight; ‘Phosphate Mining in Tennessee,”’ by 
Lucius P. Brown; ‘‘The Rare Elements,’ by L. M. Den- 
nis; ‘‘Zinc and Cadmium,” by W. R. Ingalls; ‘‘Zinc Re- 
fining,’"” by Bruno Kerl; ‘‘Mine Labor as Regulated by 
Law in the United States," by W. F. Willoughby; ‘“‘The 
Diffusion of Metals,’’ by W. C. Roberts-Austen; ‘‘The Mi- 
crographic Analysis of Metals,” by J. O. Arnold; ‘‘Pro- 
gress in Ore Dressing,’’ by R. H. Richards; ‘Electricity 
in Mining,’ by Timothy W. Sprague. The book has a 
most complete index, containing over 5,000 titles, and is 
well printed and bound. 


STRUCTURAL MECHANICS.—The Action of Materiais 
under Stress, or Structural Machanics, Comprsing the 
Strength and Resistance of Materials and Blements of 
Structural Design, with Examples and Problems.— 
By Charles E, Greene, A. M., C. E., Professor of 
Civil Engineering, University of Michigan, Ann Arbor, 
Mich. Published by the Author. 8vo.; cloth; pp. 
271. $3.00. 


The title of this work, we think, would more correctly 
express its scope if the words ‘Structural Mechanics” 
were omitted. The book is a treatise on the strength of 
materiels, which is only one portion of the broader sub- 
ject of structural mechanics. The work is essentially a 
text book for use in engineering schools. The author has 
condensed the mathematical portion of his subject into 
smaller space than is commonly done in such works, and 
gives more space to practical observations concerning en- 
gineering practice. As far as we have examined the book, 
the author’s general method of treatment appears to be 
excellent, and the work should be found useful not only 
in the class room but also as a reference book in an 
engineer’s library. We notice a few minor defects which 
may be remedied in future editions. Thus on p. 7, the 
modulus of shearing elasticity is stated to be the ratio of 
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the displacement to the unit shear. If a ratio 
quantities is the quotient of the first-named 
divided by the second, then the modulus would be 
tion, which we do not think the author intends. 
=4 the manufacture of wrought iron is thus descr) 
Commonly white iron is melted in a cupola furn, 


then run into a Bessemer converter or a reverb 
furnace for treatment. 


0 
i 


The author should submit this paragraph to an 
gent metallurgist for revision. On p. 27 the 
strength of cast-iron is ‘‘roughly represented’’ by 
Ibs. per sq. in. This figure is scarcely ever rea 
common foundry cast-iron unless especial care is ta 
making the mixture. On p. 29 it is stated that ca 
for water pipes is usually required to have from 14 
18,000 Ibs. per sq. in. tensile strength. These figur 
better than 25,000 for a rough statement of the stre; 
cast-iron. On p. 28 is given a classification of s: 
La Societe Cockerill. It gives extra soft steel as fro 
to 0.20 carbon and from 57,000 to 70,000 Ibs. 
strength. This ancient and worthless classification 
Belgium should be replaced by a modern American 
On p. 212 the author gives rules from Unwin 
make the diameter of a rivet twice the thickness 
plate. This is an absurd rule, as the author will a: 
for plates 1 in. in thickness and upwards, which arv 
commonly used in marine boilers. We find in an 
edition of Unwin’s Machine Design, the rule ‘diame: 
1.2 x square root of thickness, a much better rule tha 
one credited to Unwin by Prof. Greene. i 
On p. 220 Fairbairn’s old rule for collapsing streng: 
tubes is given, without a word to call attention to 
hoary antiquity, to the limited number and range of | 
experiments upon which it is based, and to the desirah 
of new experiments on tubes made from modern mater). 
ELECTRIC RAILWAYS AND TRAMWAYS; THE 
CONSTRUCTION AND OPERATION.—A Practic-,| 
Handbook Setting Forth at Length the Modern A>»- 
plication of Electricity as a Motive Power for Ra |- 
Ways and Tramways; Containing Complete Finan: i.) 
and Engineering Data as to Design, Construction, 
Equipment and Working; Fully Illustrating all Mou- 
ern and Accepted Types of Machinery and Apparatus 
and Describing in Detail the Principal Installations in 
Europe and America. By Philip Dawson, M. Inst. 
Elec. Engrs., M. Inst. C. E., ete. Reprinted with ad- 
ditions from ‘‘Engineering.” London: ‘Engineering 
New York: John Wiley & Sons. Half morocco; {); 
x 11 ins.; pp. 677; 503 illustrations; 183 tables; $12.50 


The chief fault which we have to find with this yo!- 
ume is the needlessly expensive and cumbersome form 
in which it is published. By the use of large type and 
wide spacing, broad margins, thick paper, gilding, and 
morocco binding the book is fully twice the size and price 
it need to be to satisfy all the conditions of good pub- 
lishers’ work. The great shame of this lavishness is tha: 
a good book is placed beyond the means of a large num- 
ber of young engineers who would most benefit by 
while its convenience as a manual for daily use is in 
jured for those who can afford, without great hardship, t 
spend several dollars extra for mere embellishment, 

The basis for the book was a series of articles pub- 
lished in ‘“Engineering,’’ of London, which have been 
considerably modified and supplemented by new matter 
to fit them for book form. An idea of their scope and 
character as they are now presented is best given by quot- 
ing the headings of the various chapters, which are as 
follows: (1) Introductory and General; (2) Permanent 
Way; (38 and 4) The Return Circuit; (5) Elevated Con- 
ductor Construction; (6 and 7) Erection ef the Trolley 
Wire; (8) Motors; (9) Speed Regulators; (10) Car Wir- 
ing and Equipment; (11) Motor Trucks; (12) Car Construc- 
tion; (13) Car Wheels and Brakes; (14) The Trolley; (15) 
Tke Power House; (16) Generators; (17) Switchboards 
(18) Central Stations; (19) West End Street Ry. Co. 
Boston; (20) Chicago City Ry.; (21) City and Suburban 
Ry. Co., Baltimore; Cass Ave. and Fair Grounds Electric 
Ry. Co., St. Louis, and other Typical Power Plan's: 
(22) Long Distance Power Transmission, Portland and Ore- 
gon City; (23) Electric Railway Locomotives; (24) Nan- 
tasket Beach Ry., and Metropolitan Elevated Ry., Chi 
eago; (25) British Electric Railways; (26) Combined Lig): 
and Power Plant; (27) Open Conduit Systems; (28) Su:- 
face Contact Systems; (29) Storage Batteries as Applic! 
to Traction Purposes; (30) Specifications; (31) Accoun's 
and heir Classification; (32) Management of Elecir 
Lines; (33) Organization, Discipline and Rules; (34) Eff 
ciency, Maintenance and Depreciation; (35) Statistics an 
Working Expenses. Appendix: Laws, statutory rules 
and orders respecting -electric traction in Great Briiain. 

The aim of the author everywhere seems to have be+ 
to present the latest practice and experience, both 
America and in Europe, that relate to his subject, an’ 
to content himself with pointing out the salient featur: 
of what has been done in developing electrici y as a tra 
tive power, rather than with discussing its theory, pos- 
sibilities and future improvements. Generally he has 
done his work well; the descriptions are clear, and th: 
illustrations, with but few exceptions, are pertinent ani 
well executed. An adequate index and lists of tabies 
and illustrations make the consultation of the text easy. 
If it weré not for the fault already mentioned, we should 
unreservedly recommend the purchase of the book by 
any one interested in the subject of el#ctric traction. 





